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DISEASES  OF  THE  EYE. 


SECTION  I. 


ANATOMY   AND    PHYSIOLOGY. 


CHAPTER  1. 


ANATOMY. 


The  sensory  nerves  of  the  body  are  provided  with  end 
organs,  by  means  of  which  they  receive  specific  physical 
stimuJ:  and  transform  them  into  nerve  impulses.  The  nerves 
ot  the  special  senses  are  no  exceptions  to  the  rule  and  the 
eye  is  the  highly  differentiated  and  complex  end  organ  of 
the  sense  of  sight.  * 

The  wall  of  the  globe  is  composed  of  a  dense,  elastic  support- 
ing membrane  (Fig.  1).  The  anterior  part  of  the  membrane 
IS  transparent-the  cornea;  the  remainder  is  opaqu^the 
sclerotic.  The  anterior  part  of  the  sclerotic  is  covered  bv 
mucous  membrane-the  conjunctiva-which  is  reflected  from 
its  surface  on  to  the  lids. 

The  cornea  consists  of  three  layers:  the  eoithehum  the 
substantia  propria,  and  Descemet's  membrane.'  The  epithe 
hum^  which  is  stratified,  may  be  regarded  as  the  continuation 
of  the  conjunctiva  over  the  cornea  projjer.  It  lies  upon  a 
homogeneous  lamina  of  the  substantia  propria,  called  Bow- 
man s  membrane.  The  substantia  propria  mav  be  regarded 
as  the  continuation  forwards  of  the  sclerotic.     Descemet's 
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2  nrs^:AsKs  ok  thk  kvk 

membran,.  is  ,i  thin  elastic  uu'whr,inv.  <.„vercd  <.n  iU  no...,  dor 
surface  by  ..n(l..thcliu,n:  it  m.iy  bo  ro^'ardcd  as  the  .-ontinu- 
aticn  forwards  of  the  uvval  tract.  We  shall  see  that  the 
relationship  of  the  three  layers  is  of  some  pathological  import- 
ance, for  when  as  is  often  the  case  the  cornea  suffers  secondarily 
<>  some  conjunctival  complaint  the  epithelium  an.l  superficial 
layers  are  most  likely  to  be  affected  :    similarlv,  in  diseases 
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Fl(i.   J.— l)i 


iHgminnDUic  liorizontfil  sfction  (,f  the  cvf 
f/.c.  rtiiterior  cliariilj.T  ;     1.   iris  ;    C.H..  cilin 


( ',  coniea  ; 

)nriy  ;    p.,-.,  p„s. 

VI  ,  vitrpdus;    H.  retiim  ;    Cli.    cliiiroi.)  • 

.Vl..scl,-n,tic:   /.  f„v,.,ic,.ntmli«;    O.X.         •  '•.<n„r„„i, 


iPrioirlmmhtM- ;    I.,  loiis  ;    V. 


)I)ll<'  nerve. 

of  the  sclerotic  the  substantia  propria  suffers  most,  and  in 
diseases  of  the  uveal  tract  the  endothelium.  Descemefs 
membrane,  and  the  adjoining  i^sterior  layers  of  the  substantia 
propria. 

The  cornea  is  set  into  the  sclerotic  like  a  watch  glass    if 
the  sclerotic  overlaps  the  cornea  all  round  the  periphery    '  The 
cornea  is  very  richly  supplied  with  nerve  fibres  derivetl  from 
the  trigeminal.     Tt   ha,s  no  hloo,|  vessel  with  the  exception 
of  minute  fo8t(>ons.  about   I    mm.   broa*l,  at  the  periphery  ■ 
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the  cornea  in  thorofcre  dependent  for  its  nourinhraent  upon 
d.lTusm„  of  lymnh,  whit-h  is  supplied  from  the  oonjunotival 

Vffssels.  ■" 

IJnin.K  the  sclerotic  are  two  inenibranes  :  an  outer  highlv 
vascuiar,  concerned  chieHy  in  the  nutrition  of  the  eye  Ind 
.•onipnsmjr  the  greater  part  of  the  uveal  tract  ;  and  an  inner 
nervous,  the  true  visual  nerve  ending,  concerned  in  the 
reception  and  transformation  of  light  stimuli,  and  called  the 
retina. 

The  uveal  tract  consists  of  three  parts,  of  which  the  two 
posterior,  the  choroid  and  ciliary  body,  line  the  sclerotic 
while  the  anterior  forms  a  free  circular  diaphragm,  the  iris' 
The  plane  of  the  iris  is  approximately  coronal  :  the  aperture 
ot  the  diaphragm  is  the  pupil.  Situated  behind  the  iris 
and  m  contact  with  the  pupillary  margin  is  the  crystalline 
lens.  '' 

The  n»f>nor  chumber   is   a   space   filled    with   Ivmph    the 
'•'Vuou,  humour  .•  it  is  bounded  in  front  by  the  cornea,  behind 
by  the  u-is  and  the  part  of  the  anterior  surface  of  the  lens 
which  IS  expo.sed  in  the  pupil.     The  sclerotic  enters  into  the 
boundaries   of   the   anterior   chamber   at   the    part  which  is 
known  as  the  angle  of  the  anterior  chamber  (fig    2)      In 
the  inner  layere  of  the  sclerotic  at  this  ])art  there  is  a  network 
of  venous  spaces   which   is  called  the  mrwl  of  Schlemm.     At 
the  periphery,  just  anterior  to  the  canal  of  Schlemm    Desce- 
inet's  membrane  splits  up  into  fibrill*,  which  are  continuous 
uith  a  meshwork  of  fibres  stretching  between  the  sclerotic 
and  the  ins,  and  known  as  the  ligamenhon  pectimtum  iridis. 
1  hese  fibres  are  covered  by  endothelium,  which  is  continuous 
with  that  lining  the  cornea  and  alao  with  that  covering  the 
IMS.     The  sjiaces  in  the   network   of  the   liganxentum  pecti- 
natum  indis  are  called  the  s,H,ces  of  Fontaua  :  they  are  much 
br.ter  developed  in  lower  mammals  than  in  man.   'The  tissue  . 
separating   the   ligamentum   pectinatum  from   the   canal   of  ' 
■Vhlemin  is  somewhat  den.s<.r.  and  there  is  no  free  communi- 
cation between  the  anterior  chamber  and  the  venous  plexus 
a  thin  membrane,  covered  on  each  surface  by  endothelium' 
l)eing  interposed.     We  shall  see  that  a  thorough  knowledge 
of    he  anatomy  of  angle  of  the  anterior  chamber  is  essentia] 
to  the  proper  understanding  of  several  pathological  problems 
especially  that  of  glaucoma  *        ^  . 
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The  anterior  chainhor  is  about  2-5  imii.  deep  in  the  centre 
in  the  normal  adult  :  it  is  shallower  in  very  young  children 
and  also  in  old  people. 

The  uveal  tract,  as  already  mentioned,  consists  of  the  iris, 
the  ciliary  body,  and  the  choroid,  from  before  backwards. 


1  \ 


Fig.  2. — Angle  of  the  anterior  cluiniber.  A,  cornea  ;  B 
eanal  of  Schlemm.  wliieli  appears  as  several  small 
spaces  ni  the  sclerotic  just  outside  the  ligamentum 
pectniHtum  indi.s  ;  it  thus  consists  of  irregular  anas- 
tomosing venous  channels  which  are  .-ut  across  in  tlie 
section  ;  ('.  ciliary  muscle  ;  D.  cireuliis  arteriosus 
iridis  major  ;    K,  iris  ;    F,  ciliary  processes. 


i:i 


The  iris  is  composed  of  a  pigmented  stroma,  consisting  of 
branched  connective  tissue  cells  and  containing  a  rich  supply 
of  blood  vessels  which  run  in  a  radial  direction.  The  stroma 
is  covered  on  its  posterior  surface  by  two  layers  of  pigmented 
epithehum,  which  properly  l.elong  to  the  retina  and  are  there- 
fore called  the  pars  iridica  retinae,  or  pars  retinalis  iridis. 
The  anterior  layer  consists  of  flattened  cells,  which  are  very 
firmly  attached  to  the  stroma,  the  posterior  of  cubical  cells 
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not  so  firmly  uttachc-.l  to  the  anterior  layer.  Near  the 
pupillary  margin  and  concentrie  with  it  is  a  bundle  of 
unstriped  muscle  fibres,  the  xiMncter  iridic.  There  is  also  a 
set  of  cells  elongated  in  the  radial  direction,  which  acts  as 
a  diUttotur  mdw. 

The  anterior  sur-face  of  the  iris  is  covered  with  a  single 
layer  of  endothelium,  except  at  some  minute  depressions  or 
crypts  which  are  found  most  at  the  ciliary  border.  Here  the 
Jymph  spaces  between  the  stroma  cells  communicate  directly' 
with  the  anterior  chamber  :  this  is  probably  a  device  for 
ensuring  rapid  transfer(-nce  of  lymph  froi.     ^he  iris  to  the 
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Cirrti/rtr  fibres 
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'  plana 


tt}(i  sotattL 
^^'^odv^XotrihT^T    "^Ti'''"»«l     «''^'"'"    "f    the    ciliary 

menttnf'tr''''  T^  "'"'  '''''^'  ^"  ^  ^"  ^^^^^^^^^  ^^^^  ^ove- 
o  th!  r  K.  .  ^."^  '"  '"'P""'"  ^^  variations  in  the  intensity 
o    the  light    ailing  upon  the  eye.     The  iris  is  thinnest  at  its 

^^1''' ''''''  ''''■'  -  ''^' '  ^-  '^  ^-ds  t: 

froT.I'f  J«"t  ''  '■''''''^'  '"F^'"^  ^^'  '''''^'y  "^"'«  fibres  derived 
n  e  't  v^'"""'''  ^  ^^''  '''^''^  ''  '«  ""P°^tant  to  remember, 
ince  touching  or  cutting  the  iris,  especially  if  it  is  inflamed 

nerve  fibres  derived  from  the  oculomotor  nerve    wMst  the 

«fh:t"  °'  ''^  '''''''''  iridis  are  derived  from  thi^^'vit 
sympathetic  nerve. 
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Tht!  (ilia  11/  hmtji  ill  jintcro-postcrior  section  is  shaped  rough 
like  an  isosceles  .riangle,  with  the  huse  forwards.  The  ins 
is  attached  to  ahout  the  niiddU;  of  the  l)ase.  so  that  a  small 
portion  of  the  ciliary  body  enters  into  tlie  posterior  boundary 
of  the  anterior  chamber  at  the  angle  (Fig.  .'i).  The  chief  mass 
of  the  ciliary  body  is  comixised  of  unstripcd  muscle  til)i'es, 
the  cill'iry  inu.irh .  This  consists  of  two  parts,  an  outer,  in 
contact  with  the  sclerotic,  consisting  of  antero-posterio.'  or 
meridional  fibres,  and  an  inner,  consisting  of  fibres  run- 
ning at  right  angles  to  the  former,  and  therefore  arrangnl 
in  a  circle  concent lic  with  the  base  of  the  iris.  The  nu-ri- 
ilional  fibres  can  be  tracetl  fa?'  back,  well  into  IIk;  choroiil, 
whereas  the  ciicular  til)fes  artf  confined  to  the  anterior 
pait. 

If  an  eye  is  cut  in  half  in  an  anteio -posteiior  direction  and 
the  inner  surface  of  the  ciliary  body  is  inspected,  it  will  bo 
noticed  that  the  anterior  i)art  has  a  number  of  folds  upon  it, 
while  the  ])osterior  part  is  smooth.  The  anterior  part  is, 
therefore,  called  the  ])ars  ])licata,  the  posterior,  the  pars  plana. 
If  the  phcations  :.re  counted  with  the  naked  eye  or  un(U>r 
slight  magnification,  it  will  be  found  that  there  aie  about 
seventy  in  the  whole  cii'cumfi'rence.  If  microscopical  sections 
are  examined,  innumerable  smallei'  plications  and  processes, 
the  ciliary  /^rorcsw.y,  will  be  seen  ujionthe  pars  ])licata.  These 
(contain  no  part  of  the  ciliary  muscle,  but  ccmsist  essentially 
of  tufts  of  blood  vessels,  not  unlike  the  glomeruli  of  the  kitl- 
ney.  They  are  covered  u])on  the  iinier  sui'face  by  two  layers 
of  epithelium,  which  belong  ])ro])erly  to  the  retina,  and  are 
hence  called  the  pars  ciliaris  retina-.  As  in  the  pars  iridica 
retinte,  tlie  outer  layer,  corres])ondiiig  with  the  anterioi-  in  the 
iris,  consists  of  flattened  cells,  the  inner  of  cubical  cells,  but 
unlike  what  obtains  in  the  iris,  they  are  not  both  pigmented, 
but   only  the  outer  layer. 

The  ciliary  hotly  extends  backwards  as  far  as  theom  .serrat<i, 
at  which  point  the  retina  proper  begins  abruptly  ;  the  transi- 
tion from  ciliary  body  to  choroid,  on  the  other  hand,  is 
gradual,  though  this  line  is  ccmveniently  accepted  as  the 
limit  of  the  two  structures.  The  ora  serrata  is  slightly  more 
anterior  on  the  nasal  than  on  the  temporal  side. 

The  ciliary  body  is  richly  supplied  with  sensory  nerve  fibres 
derived  from  the  trigeminal,  so  that  great  jjain  results  from 
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injury  (,r  atuU-  inHannnation.     The  tiliarv  nu.sch.  is  supplied 
with  motor  hbrcs  fr,,,,,  tho  oculomotor  nerve 

The  rA.>.o/,/  is  an  extremely  vascular  membrane  in  contm-t 
everywhere  w,th  the  s,.|erotie,   though  not  Hrmlv  adherent 
to  It    so  that  there  ,s  a  potential  space  between  the  two 
structures,   which  acts  as  a  lymjih  space  (Fig.   4).     On  the 
inner  sule,  the  choroid  is  covered  by  a  thin  elastic  men.brane 
the  Irmma  vHna,  or  numbm„e  of  Brurh.     The  blood  vessels 
ot    the    choroid 
increase    in    size 
from  within  out- 
wards,   so    that 
immediately   be- 
neath   the  mem- 
brane   of    lirueh 
there  is  a  capil- 
lary  plexus,  the 
ilioriocdpilhiris. 
Following    ujwn 
this   is  tlie  layer 
of  medium-sized 
vessels,     while 
m  o  s  t     external 
are      the      large 
vessels.   Tin  ves- 
sels are  held  to- 
gether      by       a 
stroma     consist- 
ing of  branclied 
pigmented     con- 
nective tissue 
••t'lls.     It  is  easy 

to  reme.nber  tliat  the  ca,,illaries  are  innermost,  because  one 
ot  the  chief  functions  of  the  chon.id  is  to  nourish  the 
outer  layers  of  the  retina. 

The  choroifl  is  supplied  with  sensory  nerve  fibres  from  the 
trigeminal. 

The  retiim  proper  corresponds  in  extent  with  the  c-horoid 
^^mch    It    hnes.     As   already   mentioned,    however,    and    as 
snown  by  embryological  research,  it  is  continued  forwards  as 
a  Uouble  layer  of  epithelium  as  far  as  the  edge  of  the  pupil 


^.      •Jwn>anini..,fi<..s..(lion..fr,.tinrt.chur..i.l 
.111(1  sclerotic  at  postcij.,!-  ,,„lc  ,,f  the  eve       H 
retma.    with/.    f„vca    <  -mrahs  :     «,    int'enmi 
htnititiK  niomhianc  ;     I .  nerve  tihrc  lavcr  •    •' 
f-'aiiKli...!     cell     layer:      .S.     i.iternal     reticiila," 
layer  ;    4.  internal  luii'lear  laver  ;    f),  external 
reticular  layer  ;    (i.  ..xternal  rmclear  layer  •    /, 
•■xternal    limiting    ine.nbrane  ;      7.    rods    and' 
.•ones;     H.    retinal    pigment    epithelium.      Ch 
choroid:     -■.   membrana   vitrea   or   menil.rane 
of    Briicli  ;     !),   choriocapillaris  ;     10,    layer   of 
rnedi.im-sized   vessels  or  Sattlers  layer"  •     1| 
layer  of  large  vessels  or  Hallers  laver      Sel' 
sclerotic,   with    I:.',   lamina  fusca   on' its  inner 
surface. 
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r)ISKASE.S   OF   THK    KVK 


I  the  tw,.  layers  of  ..pithdiu.n  an-  tru,.,xl  iKukuarcLs,  the 
nmo,.  |.y..,  .,  H,o  „is  is  fnun.l  ,.,  U-  .ontinu.us  with  the 
u  .  U>,  „.  „.,.  nUary  l.u.ly.  an.l  ,his  a-^ain  is  ..ntinuod 
into  th..  h...xa«o„al  ,„.,n,.,it  ej.ith.-lmm.  which  .overs  the 
"-'"'•;;;ne  <;f  l^ruch.  «i,„ihu.]y.  the  posterior  la^er  in  he 
Ze:^T  ,.g.nenteji,  passes  into  the  n.ner  u4>ign.er.^ 
Ia>ei  of  tiie  c.hary  h-nly,  ami  this  su.ldenlv  char.ges  at  the 
ora  .errata  n.to  tJ.e  highly  eon.pl.x  retina' proper 

Ihe  ret.na  proper  consists  of  a  number  of  layers.  Most 
extmial,  ,n  contact  w.th  the  pignu-nt  epithelium,  is  a  neural 
«;p.the  unu.  the  rods  and  cones  (Fig,  4  .  Follosnng  this  h 
m  er  from  u.thout  nnvards.  an-  the  outer  nuclear,  fhe  out" 
le  eular,  the  umcr  nuclc-a,-,  the  inn.-r  reticular,  the  ganglion 
een    and  the  nervc  Hl.re  layers.     Thc-se  special  nervo'us  tn- 

n  ■'  'T  '7";"'.*'*^"'*  '/"•  '>y  -""-g'i'^.  the  better  developed 
vo.tical  stran.Is  hen.g  ..all.,|  iU,  nUv.s  of  Miillcr  The  in  er- 
iHcement  of  neuroglial  fibrils  on  the  outer  side  form  a  sort 
of  membrane  which  acts  as  a  basement    membrane  for  the 

t  e  mner  .s,de  the  bases  of  Mullei-s  fibres  spread  out  an.l  orm 
an    nner  hm.tmg  n.en.brane  upon  the  im.er  surface  <.f  the 

vi tre!,,^  ■",  T'-,  "r  '^'  '"''"^  ''  "^  ^'""taet  with  the 
vit.eous,  wh.ch  also  has  an  e.xtrer  elv  delicate  bounding 
membrane  th,>  hyaloid  mend>rane  ■  {his  is  reganled  5 
smne^as  .denucal  with  the  inner  hunting   nKmd.rL  of   the 

At  the  optic  .Use  the  fd.cs  of  the  nerve  hbre  la^er  pass  into 
the  op  ,c  nerve,  the  other  layers  <,f  the  retina  stoppmg  short 
abruptly  at  the  edge  of  the  poms  opticus  ^     ^ 

■i   mm^'t?ff'f '  I^'^'^^M''"  '^'''  ''^'''^'  ''  ■^'t"^*«'i  -»^0"t 
•     mm.   to  the  temporal  s,de  of  the  optic  disc,   a  specially 

d.fferent,ate,l  spot  ,s  found  in  the  retina  of  higher  mLmah 
man  and  n^onkeys),  the  fovea  cuUralis.     As  its'name  impTle 

i^  a  depression  or  pit,  and  here  only  cones  are  present  inth^ 

bsent'^Tr    ;  ''^^^-''^.^"t^*^^  «ther  layers  are  almo^st  complet^^- 

absent      The  fovea  is  the  most  sensitive  part  of  the  retina 

and  It  IS  surrounded  by  a  small  area,  the  macula  lutea,  or  yellow 

po  ,  which,  though  not  so  sensitive,  is  more  so  than  otheT 

graduallj  thmned  out,  while  on  the  other  hand  parts  of  the 
reticular  layers  are  specially  in  evidence  :    the  ganglion  cell: 


ANAT().\n' 


9 


too,  instead  of  consisting  of  a  Hi.u,lo  .         r      n 
up  into  sevoral   layers.  ^'  In      n    .  "l,.     T  '•^'  "T  ''""^ 
■••^tina  ..t  tl„.  .naouia   s,,  that    t  .  ''''''*''"  '"  ^''^ 

<iep..naent  .po„  tii;!::,:  .    r  ,^     ;;;!";:^:-f  ?-  -  '-tirel, 

--  particulaHv  Hnml7  h'  n"    """"'^  "'  *'"'  ^'"'--'vpillariH 

th'eZ-sx;x  t.:  tf  ^ '?-;  "^  ^^«  ^--  -^ 

Embryological   an.l    Zn .L.  '   ''""''''   ""^^'""'^   «>-«*«"^- 

the  bipola'r  ceils  othtrThf  '"V'^^'f  ^'""'^  ^'»"«'  ^^at 
'nnor  nucl.-ar  lave,  pr  Jmbl v  .  ""  "  ?'  ^^"'^  '''''  '"  ^^e 
the  dorsal   root  ga„g!  '    ^""-pond   with  the  cells  in 

lion  of  an  ordinary 
■sensory  nerve  (neurons 
of  the  first  order). 
-Similarly,  the  gang- 
lion cells  correspoiui  U 
morphologically     with 

the  cells  of  the  nucleus 

gracilis,     or      nucleus 

cuneatus    (neurons    of 

the       second      order).    Ku;.    5. 

Hence  the  part  of  the 

visual      nervous      me- 
chanism  which  coire- 

Npmds  with  an  ordin- 

•iry  peripheral  sensory 

"hTrjLt  .'.trt^r''  "'"'  ''»>"—»  ...-ted  within 

I"    patl,.l„g,oal   proco,™!  ^  Ik,,),  .     ,"  TP"""' 

KriphemI  „er,„„,  ^y^tZ        "  ''""  ""'  '•""."I   <han   the 

different  cases  but  \lJ  T\  '''"'''*  '""^^'  ^"  ^hape  in 
work  of  connective  tss.t«'  ''  "'"'"'  ""''  "  ^-"^-rse  net- 
the  lamina  "!  bros^  The  fib  ''""'T'T'  ""^'^  ^'^^^'«  t^««"«' 
the  retina  pass  thrughThe  !^2:,  ,'!  ""'^  ''^  '^"^'^^  ^^ 
on  the  posterior  sid«  VhT  7.  ?  ^^  '^""'"^  cnbrosa,  and 
n-lullafy  sh^ths  '  T^e  ^  ^^.^l^  become  surrounded  by 
greater  number  of  th All "t"'  .^^^.^-  ^'^'^h  comprise  the 

"""■■^ '"  ^"^  »o-caiied  optic  nerve, 


Hlood    vpsaela    in    the    niacular 

(    o  fnvJ      '''?"','*'  '^"P  '•'"•responda  with 
ho  fovea  centrahs.     N,  nasa!  side  ;    T 
t.-n.poral   s.de  ;     A,   artorioH ;     V.    veins 
Ihe   ines hoH  are   niu.h   sniall.-r   tlui,.   at 
(liepenphfTv  of  th,.  n-finn. 
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DISKASKS   OF  THK    KVF: 


are  thf^  axis  (vlindcr  piocsst^s  of  (lu>  jrangliuii  cclKs  cf  tho 
retina.  They  are  therefure  aiTeniit  or  centripetal  tibrw,  hut 
the  ojUie  nerve  also  eoiitains  a  few  etTerent  ..r  eetit.ifnjral 
hbres. 

The  Zf//.y  is   a   hicoiivex    mass  (.f   peciiharly   ilifTereiitiated 
epithelium.      It  will  I.e  renuMiihertHl  that  it  is  <leveh>|M'«l  from 
an  invaginatio  I  of  the  epiih^rmal  epiNast  of  the  fa-tus,  so 
that  what  was  originally  the  surface  of  the  epithelium  eomes 
to  lie  in  the  centre  of  th(>  lens,  tht;  }K'ripheral  c<'lls  correspond- 
ing with  the  basal  cells  of  the  epidermis.     .lust  as  the  epidermis 
grows  by  the  i)r()liferation  of  the  basal  cells,  the  old  super- 
iieial  cells  being  cast  off,  so  the  lens  grows  by  the  proliferation 
of   the   pe.iph<>ral   cells.     The  old   cells,    however,   cannot    be 
ea.st  off,  but  become  ma.s.sc.l  together  in  the  centre  or  nucleus  : 
moreover  the  newly  formed  cells  elongate  into  hbres,  the  lens 
hbres,  which  have  a  rather  complicated  arrangement.    Without 
going  into  details,  it  is  important  to  bear  in  mind  that  the 
nucleus  of  the  lens  consists  of  the  oldest  cells  and  the  peri- 
phery or  cortex  of  the  youngest.     Further,  it  must  be  jjointed 
<>ut  that  at  an  early  .stage  the  productive  ba.sal  cells  become 
limited  to  a  .single  row  of  cubical  cells  covering  the  anterior 
surface.       The    mass   of    epithelium    which    constitutes    the 
lens  is  .surrounded  by  a  hyaline  membrane,  the  lens  capsule, 
which  is  thicker  over  the  anterior   than    over    the   posterior 
surface  ;   it  is  a  cuticular  deposit    .secreted    by  the   epithelial 
cells. 

The  lens  in  fietal  life  is  almo.st  splierical  :    it  gradually  be- 
comes flattened  so  as  to  assume  the  biconvex  shaj)e.      It  is 
held  in  place  by  the  suspensory  liganutnt  or  zonule  of  Zinn. 
This  is  not  a  comf)lete  membrane    but  consists  of  bundles  of 
Hbrils  which  pass  from  the  .surface  .,f  the  ciliary  body  to  the 
capsule.     The   flattening  of  the  lens  is  due  to  these   fibrils 
becoming  more  and  more  stretched  as  the  eye  grows.     The 
Hbrils  pass  in  various  directions  and  the  various  bundles  often 
cross  one  another.     Thus  the  most  jjosterior  ari.se  from  the 
pars  plana  of  the  ciliary  body  almost  as  far  back  as  the  ora 
serrata  ;    these  lie  in  contact  for  a  con.sidera})le  distance  with 
the  ciliary  boily  and  then  curve  towards  the  equator  of  the 
lens  to  be  inserted  into  the  capsule  ;   most  are  inserted  slightly 
anterior  to  the  equator.     A  second  group  of  bundles  springs 
from  the  summits  and  sides  of    the  ciliary  proce.s.ses,  i.e.,  fai' 
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forwards,  and  imihhcs  l)ackwiii.I>^  f,.   i      • 

■■■M-ur..,  .i,„„fv ,»..,,"..  :,:\  ;,,;;;:"•'  ';■;;■  :"■■  '™- 

i'z:,:',';;",,,'"" "",""; '  •"•■  i-' '"-  -i.  r  ,= 

iMuards  f„  h(.  in.s<.rf.-<l  at   th.-  ."qualor  ««'r(ciiy 

It    will    !)«>  noticiHJ    tliii*    ♦!.  .. 
«PH...-  I,e,u.v,.  ttukf    ':;,.,:   \^;r-^^'-   '-"Kular 

'-  ;."te,.  .si.,. ,.,  H...  ..ii,.,v  ,.o<u  Th  i:th;":  f "" 

'•/""«/../-.•    it    ,.„„tain.s    |\nu,i;  „f   .i,  ^^"  /x>.vrmor 

a.,u.-ous.  •      '  *'"     •'*'""*•    "'iture    an    the 

li<'hifi(l  the  |,>„.s  is  f}.,.  I ,,.    , ,;, 

"..•  .//.o«.  ,,,..„:  ^^  ,  '  ^;  ;    -;-  ^-'-"l-r.  contain;ng 
I'V  .h-li,;att.  Hbrils  with  ,    f^  ">-l,k..  n.at.nal,  intvr8«.rted 

•'-itisd.d:t;;d:!h.x;r^:t:;:;\;;^;;:;:"::r 

wlH-re  th..  vitn-ous  is  i„  ..„„,,,,  vs'ith  th!-  tL      "  '"" 

Thk    Jil.ooi,   SlI'l'LV    OK  THK    KvK 

Kical  o.>„.iiti..„s         "^         ""P-ta„..,.  ,„  ......sidering  pathoJo- 

•»<J.^<^^  .s..  that  „n  th,    .,  •  ,      ;  ""*'  '"■•^'S"i«*'ant  anast,,- 

"ffsh.. ot  o        .n„      .'!  :-T  •"  •;  ''"'  '""'*"■  -'""'ation  is  an 

^^■''"^' '" "-"  '.H> f  f  t .  M,..r';;r  ''Tz  ''  *'^  '^>'- 

^"'•'.s|,vwavofthe„nhtl    I  ^         ''  ^"   *'"'  ^'»Vmmis 

'•'-"  that  ti.:t:  t  ';::;iv t  jr '  r-r;^  '•^•"^•"- 

"pJKhal.nic  vein  c.»M.m„,  ■  /  '  .  *""^'*'  t^e  superior 
''-'  'oot  of  th  no  e  and  ;i  ^"•''  ''^*  ^"^"'-  -*"  -t 
^he  pterygoid  pi  ^s  Here!  T  '  ''^^^^^^''"'^  ^'-n  with 
'''i<l  up..n  the  ctidation^n  H        V^'  ''''''  "'"^^  ""^  be 

^lition  of  the  in  rac  a    1^  -'  *     '"''  ''  ^  ^"'^'  '"  ^^«  ^«"- 

^^^^  .ntracran.ai  c.rculation.  as  has  been  done  in  the 

^hJnl^^r  i^  irr:i2:1Z?:^'  -^^'  -^^^^^  -ters 
The  oentr..  „..._     !'' .    *^^'  ^^^^  »«!•  behind  the  doh« 

"""" "'   '"■"■"'■■■'  "'"  ^'-  «"ghtJy  below  the  surface 


^^4\'' 


•tt; 


.r" 


^*!  S-/*0. 


1: 


DISKASKS   OK  THK    KYR 


of  th«'  (liwr  into  the  iiiuin  rctiiml  trunks,  which  will  \hi  c«)n- 
widered  in  detail  later  (I'latti  I.).  TIk)  letin.il  arterieM  are  ciui- 
artt'ries  and  have  no  anastoniONes  at  the  ora  serrata.  The 
only  ])laee  where  the  retinal  system  anastomoses  with  any 
other  is  in  the  neij^hhoiirliood  of  the  lamina  erihrosa.  Th»' 
veins  of  the  retina  do  not  aceurat(^ly  follow  thtj  course  of  tho 
artisries,  hut  they  hehave  similarlj-  at  the  disc,  uniting  on  or 
slightly  helow  thts  surface  of  the  disc  to  form  the  central  vein 
of  th»!  retina,  which  accurately  follows  the  course  of  the 
corresj)on<ling  artery. 

The  uveal  tract  is  supjilied  by  the  ciliary  arteries,  which 
are  divideil  into  three  gioups-  the  short  posterior,  the  long 
posterior,  anil  the  anterior  (IMate  II.;  Fig.  (1),  The  short 
posterior  ciliary  arteries,  about  twent\  in  lunnher,  pierce  tho 
sclerotic  -n  a  ring  aroun<l  the  o])tic  nerve,  rumiing  perpendi- 
cularly through  the  sclera,  to  which  fine  branches  are  given 
off.  The  long  posterior  ciliary  arteries,  two  in  tuiinber.  pierce 
the  sclerotic  slightly  farther  away  from  the  nerve,  in  tho  hori- 
zontal meridian,  one  on  the  nasal,  the  other  on  the  temporal 
side.  They  traverse  the  sclerotic  very  obliciuely,  running  in 
it  for  a  distance  of  4  mm.  The  anterior  ciliary  arteries  are 
derived  from  the  mu.scular  branches  of  the  ophthalmic  artery 
to  the  four  recti.  They  pierce  the  sclerotic  o  or  (J  mm.  behind 
the  limbus  or  corneoscleral  margin,  giving  off  twigs  to  this 
region,  to  the  conjunctiva  and  sclerotic. 

The  ciliary  veins  also  form  three  groups — the  short  posterior 
ciliary,  the  vena*  vorticose,  and  the  anterior  ciliary.  The 
short  posterior  ciliary  veins  are  unimportant  ;  they  do  not 
receive  any  blood  from  the  choroid,  but  only  from  the  sclerotic. 
The  venae  vorticosa?  are  the  most  important,  consisting  usually 
of  four  large  trunks  which  ojien  into  the  ophthalmic  vein. 
They  enter  the  sclerotic  rather  behind  the  equator  of  the  globe, 
two  above  and  two  below  :  they  pass  very  obliquely  throug  i 
the  sclera.  The  anterior  ciliary  veins  are  smaller  than  the 
corresponding  arteries,  since  they  receive  blot)d  only  from  the 
outer  part  of  the  ciliary  muscle. 

Of  the.se  ciliary  vessels  the  short  posterior  ciliary  arteries 
supply  the  whole  of  the  choroid,  bein<'  reinforced  anteriorly 
by  anastomosis  with  recurrent  branches  from  the  ciliary  body. 
The  ciliary  body  and  iris  are  supplied  by  the  long  posterior 
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PLATE   I.     {To  face  p.  12.) 

THK  RKTiNAL  VKSSKLS  (aftor  Leber). 

a.U.,  superior  temporal  artery,     a.n.a.,  superior  nasal    ai-tery.      a  I 
inferior    temporal    artery,     n.n.i.,    inferior  nasal    artery,     a.mi' 
macular  artery,     v.t.s.,  Huperior  temporal  vein,     v.n.t.,  superior 
nasal  vem.     v.t.i.,   mferior  temporal  vein,     v.n.i.,  inferior  nasal 
vein,     v.m.,  macular  vein. 
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PLATE   11.     {To  face  p.  12.) 
THE  CILIAKY  SYSTEM  OF  VKSSELS  (afU>r  Leber). 
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seen,     -l he  capillaries  are  only  partially  filkd  in. 
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tho   uvoiil    liiict,    with    llic  ('X(c|pti<.ii    iif   till-   (  ili:ir\    p     hcIc, 
iKiriimlly  Icjivos  the  eye  liy  tint  vctiat  vort i((.sa'  diilv. 

Thu  tvvii  Idii^;  |)ost<ui<)fciliiiiy  iirtfrii-s  piiss  for\v;ir;ls  ln«luccti 
lilt'  chordul  1111(1  (lie  sclcrntic.  without  ilividitij;.  jvs  far  a>  lh«t 
poMtorior  p.irt  of  tht^  cihiiry  Ixxly.  Here  (.iich  ilivi.lis  uito 
two  hnuichi's  (Fi^r.  <})  :  they  run  forwanis  in  tl..  cihiirv 
muscle,  and  at  its  anterior  part  hend  round  in  a  i  in  iilar  direc- 
tion, anastomosing  with  each  other  and  thus  formiii^f  the 
eirculus  arteriosus  iridis  major.  This  is  situated  in  the  ciliary 
body  at  the  base  of  the  iris  :  from  it  the  ciliary  processes  and 
iris  are  su|tplied.  Other  l)ranches  from  the  major  arterial 
circle  run  radially  throii^rli  the  iris,  dividing  dendritieally  and 
ending  in  loops  at  the  pupillary  margin.  A  circular  anasto- 
mosis takes  place  a  little  outside  the  pupillary  margin,  the 
eirculus  arteriosus  iridic  minor. 

The  tributaries  of  the  vorticose  veins,  which  receive  the 
whole  of  the  blood  from  the  choroid,  are  arranged  radiallv, 
the  radii  being  bent,  so  as  to  gi»"  a  whorled  appearance-— 
hence  their  name.  The  veins  of  ,■  iris  are  collected  into 
radial  bundles  which  jm.ss  backwards  through  the  ciliary  body, 
receiving  tributaries  from  the  ciliary  proces.ses.  Thus  rein- 
forced, they  form  an  immense  number  of  veins  running  back- 
wards parallel  to  each  other  through  the  smooth  ])art  of  the 
ciliary  b(.<i-  After  .catching  the  choroid  they  ( onverge  to 
form  the  larg«>  anterior  tributaries  of  the  vorticose  veins.  Tlii' 
veins  from  the  outer  ])art  of  the  ciliary  mii.scle  on  the  other 
hand  pass  forwards  and  unite  with  others  to  form  a  ple.xus, 
j)art  of  which  is  the  so-called  canal  of  Schlemm.  These  ves.sels 
drain  into  the  anterior  ciliary  veins.  The  marginal  loops  of 
the  cornea  and  the  conjunctival  vessels  are  liianches  of  the 
anterior  ciliary  (Plate  II.). 


CHAFrEH  il. 


F'HVSrOLoov. 

--U.   or,H.,  ..f   v.sior.   ,t    ,s  ..ssential  that  a  .sharp    ,.^1"' 

">s  '.^  .ffMtnl  h\   ,„..a,,s  of  a  smes  ,.f  ,.,„-v,.d  surface,    an-1 
:■";;-•;-  "f  "..-s.-  surface  a.ul  thoir  relative  positi 
""■"••''   "tf'-r  .nus,    he  kept   ....nstant.      l\,r  ,hi.s  purr  0.^^* 

:;..:;:;:r'-^  ""^^ " -"^  "^  ^"•-  ^'""<-  ^'-..j'rre,;; 

If  a   stuall   ciiiiula  eoniiected    with  a   nur,...-  \         i 
-^--•t.r  is  pushed  into  tt.  ame-;.     ;:,^:^^ 
;;  -'-s  of  an  anin.al  it   will   he  fo„nd  that  tt      e  e     v    n 
♦I';-  .nanometer  w.li    rise    ahout    iT,  or  ;{(.  „,„,    (fIt    ' 

5;z?':-i~;;:':;rir;rtr'SS:i 

"i'lls  are  thus  kept  well  stretched  '     ^ 

mat  the  tension  of  the  eve  mav  ho  Lo,.*  .  "'^uer 

''>    <xi)erinients  on   animal«    in   which   if   i      "^'";''^'>  true 
It   IS  obvious  that   it    must   he  fhr.    H..,Vl    .:...      .      -     . 

' ™" »'  "«■  eK"-^  "w*  k-p.  up  the'siiir;;^^: 
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This  fluid  fills  the  anterior  and  posterior  ohambcr  and  per- 
meates the  vitreous.  It  is  eomparable  to  the  lymph  which 
bathes  the  tissues  in  other  parts  cf  the  body,  and  it  is  indeed 
the  lymj)h  of  the  eye.  \n  other  parts  of  the  body  the  chief 
function  of  the  lymph  is  to  carry  food  material  to  the  tissue 
cells,  and  to  carry  away  the  effete  jiroducts  of  the  cell  meta- 
bolism. It  has  a  further  function  of  keeping  up  the  normal 
tissue  tension.  Both  of  these  functions  attain  an  unusual 
degree  of  importance  in  the  case  of  the  eye.  We  have  already 
seen  the  necessity  for  keejiing  up  the  normal  tension  of  the 
eye.  As  regards  the  nourishment  of  the  cells,  our  review  of 
the  anatomy  of  the  eye  has  shown  that  there  are  large  areas, 
notably  the  whole  of  the  lens  and  the  vitreous,  which  ])ossess 

no  blood  supply.  They 
are  dependent  entirely  for 
their  nutrition  upon  the 
lymj)h. 

Tf  water  were  t  o  be 
foiced  intt)  an  ini{)erme- 
able  elastic  bag,  the  inter- 
nal pressure  migh<  hi 
kept  indefinitely  above  the 
pressure  upon  the  outside 
of  the  bag  Such  an  ar- 
rangement for  keeping  up 
the  intraocular  ])ressu"e 
would  be  unsatisfactory 
owing  to  the  function  of 
the  lymph  in  nutri*'on.  The  stagnant  fluid  would  soon  lose 
all  its  food  material,  which  would  be  used  up,  and  it  would 
become  loaded  with  the  excreted  products  of  the  cells,  which 
v.ould  have  a  very  deleterious  effect  upon  them.  Hence  it  is 
essential  that  the  lymph  shall  be  constantly  renewed.  This 
occurs  in  the  eve.  The  lymph  is  continually  being  renewed, 
but  at  th<"  same  time  it  is  equally  raj)idly  being  removed, 
and  thus  the  am<iunt  present  is  kept  con.stant. 

It  has  b(>en  shown  that  in  other  parts  of  the  body  lymph 
is  formed  by  filtration  out  of  the  capillaries  :  the  amount 
poured  out  and  its  chemical  composition  are  dependent  upon 
the  difference  in  pressure  on  the  two  sides  of  the  filtering  mem- 
brane, i.e.,  the  capillary  wall.     On  the  one  side  there  is  the 


Fi(i.  7. — Diagram  of  maiiDinetpr 
placed  in  coinniuuication  witli 
anterior  eliHml)er,  showing  tliat 
the  iKirnuvl  intraoeulur  pressure  is 
aliniit  2.')  mm.  of  ini'rein\'. 
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rclaiivt'ly  lii<;li  intrafapillaiA'  iiTt'ssurc,  (in  the  otlicr  tlu'  luw 
tissue  ti'iision.      Kxactlv  tiic  san.c  is  found  to  ho  the  case  in 


'u:.  S. — Trafinji  of  riglit  carotid  lilniid  pressure,  iiitriiocular  pressiiie 
frniii  caimlH  in  anteriiir  cluiinlxT  i)f  left  eye  of  a  (loj;,  wliich  was 
liilly  uiider  the  iiifliieiice  of  morphia,  A.C.K.  mixture,  and  curare. 
■■^timulatioii  of  ttie  vasomotor  centre,  sliowiu;;  tliat  tlie  intraocular 
prcsHurc  follows  passively  all  the  changes  in  the  general  hlood  pres- 
sure as  profluced  by  Trauhe-Hering  curves  and  cimstrietiou  of  tlie 
arlen  ilcs  of  the  splanchnic  area. 


the  eye.  Here  the  intracapillary  pre.ssure  is  higher  than  in 
other  parts  of  the  body,  htit  the  extracapillary  pressure  is  also 
higher  than  usual,  heing  as  much  as  25  mm.  of  mercury,  i.e., 
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^  s  '""^"T'-       "'•■    '"'^'■'•""-'    '"•'™    ""•    two 

p.o,s.sun.  ,s.   iH.w.v.r,  loss  ,„  tho  cy.-  than  ..Iscnvh.n-      ('..n- 

-qunuly  w,.  „.ay  ..x,.....t  to  find  o„  ..,.  ono  hand       at     he 
amount  ofIyn,,,h  pn.du.cd  in  a  ^iv.n  tin,.-  rs  small,  an.  on  Z 

oni  that  ot   lymph  ..Is.wh.To.      Both  those  conjectures  hav'e 
een  s„bstant,ate,l.     The  rate  of  production  isl,  slow    hj 
■    probably  takes  nearly  an  hour  fo.  the  aqueous  in  the  ante  'o 
^•han.be,.  to  be  renewed.     The  ehcnncal  ,.on,pos.tion  o      V 

t';™,;  d:?"'^^™S"'^'  ^'^'^  ^--^  ^^-^  "•^-t'.on  is  .oin^' 

I  a   .nail  d.fTerence  of  pressures,  for  under  the.se  circumstances 
o  .shall  expect  very  little  of  the  largc-moleculed  proteid    o 

•  <   te.  of  fact  the  aqueous  contains  oxce.ssivelv  little  proteid 

t'u  pioiu(  ,on  of  aqueous  are  consistent  with  the  view  tint 
It  IS  a  snnple  process  of  tiltration,  it  is  n.ore  generallv  ^.ok^ 
o  as  a  secrc..on.  Though  the  process  is  esLtiall,' ^H^! 
.on  It  .s  not  ,,  be.  <- oected  that  nuMubranes  covered  with 
ung  eudo  hehal  and  epithelial  cells  will  behave  hk  deaj 
H  t  .nembranes.  That  these  ceils  exerci.se  a  selective 
•ttu.ty.s  shown  by  the  fact  that  while  certain  substances 
'.A.  agglutmms  and  precipitins,  are  allowed  to  pass  freelv' 
others,  such  a.s  h.cmolysins,  do  not  pa.ss  into  the  aq™' 
There  ,s  therefore  justification  for  tlu'    use  of  the  term ""l.;: 

We  have  already  noticed  the  resemblance  of  the  oiliarv 

ine    but"  •'  '^'l;^'""'"^'^^'  f  ""^»-»  f-n  anatomical  structure 
e  in.cal  and  ,  atholog.cal  observation  alike  conHrm  the  con 
octure  that  the  proce.s.ses  are  the  chief  if  „ot  the  only  site  "f 
the  production  of  the  aqueous  in  the  human  eve.       f\he  JH 
«  n     cd.ary  body  are  removed,  as  can  be  don^  in  the  rabb 

orme^d  and  the  eye  ra|.ully  becomes  soft  and  shrinks      That 

"ngen'     1  dcfr  v  tT'""-^  ''"'""^^  """f''^^^'>-  '^^-nt  as  a 
mgenital  detect,  \ct  the  aqueous  is  normally  secreted      WV 

mar  ;::'"'•  '■""•■"""■  '""*  '"^  "'■"--  -  --'"' t  L 

<-uiar\    processes.  ^ 
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The  jircatcr  part  of  the  lyin])li  thus  producod  passes  into 
tlic  postcridi-  chaiiihcr.  Thence  it  ])asses  fdrwards  thmiirrh 
tile  pupil  into  llie  anterior  chaniliei'.  the  free  eoniniunieat ion 
Ixtween  tiie  two  ehanihers  heintr  facihtated  by  tlie  perpetual 
movements  of  the  iris.  A  small  quantity-  not  more  than  one- 
tiftiet  h  jiart — of  the  aqueous  secreted  hy  the  ciHary  body  passes 
backwards  into  the  vitrernis.  wliicli  it  nourishes.  Situated  in 
the  vitreous,  runninfr  directly  forwanls  from  the  optic  disc 
almost  as  far  as  the  posterior  pole  of  the  lens,  is  a  small  tubular 
lym|)h  space,  the  canal  of  Clotjuet.  It  is  the  lymph  space 
which  originally  surrounded  the  fo'tal  hyaloid  artery;  it 
persists  after  the  latter  disappears.  The  lymph  of  the  vitreous 
finds  its  way  into  this  space,  which  commimicates  with  the 
perivascular  lyniph  s])aces  surrounding  the  central  vessels  of 
the  retina.  J^y  this  route  the  lymph  passes  out  of  the  eye 
through  the  optic  nerve  into  the  vaginal  space.  Onl}-  a  very 
small  ])roportion  of  th(>  lymph  produced  by  the  ciliarv  pro- 
cesses— as  mentioned  jirobably  not  a  fiftieth  part — finds  its 
exit  from  the  eye  here.  What  becomes  of  the  remainder  '. 
We  iiave  already  said  that  it  |)asses  forwards  into  the  anterior 
chamber.  It  was  at  >  tie  time  thought  that  it  transuded 
through  the  cornea  and  escaped  into  the  conjunctival  sac. 
This  is  not  so  :  it  is  now  known  that  it  filters  away  through  the 
angle  of  the  anterior  chamber  into  the  venou.  -lexus  which  is 
called  the  canal  of  Schlennn.  Having  ])assed  into  the  canal  of 
Schlemm  the  effete  lymph  is  tarried  fawayj by  the  anterior 
ciliary  veins. 

It  might  be  expected  that  so  vascular  a  tissue  is  the  choroid 
would  be  concerned  in  the  production  of  lymph.  It  is  prob- 
able, however,  that  it  iiroduces  only  sufficient  to  nourish  its 
own  tissues  and  the  outer  layers  of  the  retina.  The  retinal 
capillaries  extend  no  deejx'r  into  the  retina  then  the  outer 
reticular  layer  ;  consetpiently  the  rods  and  cones  and  the  pig- 
ment ei)ithelium  arc  dc])endent  uixni  the  choroid  for  their 
mitrition.  The  choroidal  lymph  pa.s.ses  out  of  the  eye  chiefly 
hy  wa>-  of  perivascular  lymjjh  spaces  around  the  vorticose 
veins,  a  small  quantity  passing  into  the  subchoroidal  space 
and  so  into  the  lymph  sheaths  of  the  posterior  ciliary  vessels. 
The  retinal  1\  mph  passes  away  by  perivascular  lymph  sheaths 
through  the  ojitic  nerve  into  the  vaginal  space.  The  retina 
and  choroid, then,  produce  a  sufticiency  of  lymph  for  their  own 
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n>(iiiin'iii("iits  (iriiy.  niu!  have  iiotliinu  to  (1(.  u ,  h  .sustaining  tho 
intraocular  tonsio' 

Similarly  it  mi*.-  thought  that  tho  vascular  iris  jjrovidcd 

some  of  the  acjucoi,  -.  It  is  nf)t  easy  to  disprove  this  hvpotho- 
sis,  hut  it  is  easy  to  >ht)u  that  the  iris  is  to  some  v-.\t('nt  con- 
cern, d  in  alKsorption.  and  it  is  highly  improl.ahle  that  the 
same  structure  carries  on  such  opposite  fimctions. 

It  has  already  l>een  stated  tliat  sharp  images  of  external 
objects  must  he  formed  upon  the  retina  if  the  latter  are  to  be 
seen  clearly.  Before  considering  how  this  is  effected  it  will 
be  advisable  to  refresh  the  reader's  memory  of  the  elemen- 
tary principles  of  optics.  I  would  seriously  impress  upon  the 
student  that  success  in  the  diagnosis,  and  hence  in  the  treat- 
ment, of  disea.ses  of  the  eye  is  impossible  if  such  elementary 
principles  of  optics  as  are  .set  forth  here  are  not  thoroughly 
mastered. 
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If  white  liglit,  .sucti  us  Miiilit;lit,  is  passed  tlirougli  a  suitable 
prism  or  diffmctioii  j;,atin^  a  siieetiuiii  is  foiiiied.  consisting  of 
rays  ditreiing  from  eac^li  otlicr  in  \va\  edengt  li.  Of  tliese  certain 
are  visil)le  ami  appear  to  tlie  majority  of  people  ii^  pure  colours, 
viz.,  red.  orange,  yellow,  green,  blue,  and  violet  m  the,  order 
named,  the  red  havhig  the  longest  and  tiie  violet  th.e  shortest 
wave-length.  The  visible  spectrum  «'Xtends  from  about  723  fx^ 
at  the  red  end  to  .-{OT  /x/i  at  the  violet  end,  or  roughly  from  TOO /x/x 
t"  100  ft.^.  Beyond  the  red  end  are  infra-red  rays  of  greater 
length  which  when  ab.soibed  caiLse  a  rise  in  temi^eiature  and 
Mre  commonly  known  as  heat  rays.  Beyond  the  violet  end  are 
waves  of  sTualler  length,  the  ultra-violet  "rays,  which  are  .'apable 
of  causing  chemical  actioti.  The  longt'r  \isibU"  rays  also  eau.se 
a  rise  in  temperature  and  the  v  isil)le  rays  are  also  actinic,  though 
less  so  than  the  infra-red  and  ultra-violet  respectively,  (das.s 
absorbs  some  of  the  heat  rays  and  many  of  the  ultra-violet. 
Prisms  and  lenses  made  of  (p.artz  allow  most  of  the  ultra-violet 
rays  to  pa.ss  unimpeded.  The  media  of  the  eye  are  uniformly 
permeable  to  the  visible  rays  l)etween  ()()()  ^/x  and  ,390  jxfx.  With 
regard  to  ultra-xiulet  jays,  the  cornea  absorbs  all  rays  beyond 
-'!».^)  /i/i,,  the  lens  all  rays  beyond  UoO  /x/x,  tiie  vitreous' shows  an 
absorption  ban.l  with  its  maxinunn  at  270  /x/m  (K.  K.  Martin). 
Hays  between  400  /x/x  and  29.-)  /x/x  can  therefore  reach  the  lens, 
those  between  400  /x/x  and  3,-,(»  fXft.  can  reach  the  retina  in  the 
normal  eye.  and  those  between  400  fj^x.  and  295  /x/x  can  reach  the 
rt'tma  in  the  apliakic  eye.  Whenever  absorption  occuj-«  there 
i-<  the  possibility  of  pathological  changes  resulting.  Sunlight  at 
'lie  lowei'  .sea-levels  is  poor  in  uiira-violet  rays,  wliich  fall  ot¥ 
"M'l'ily  m  intensity  beyonrl  .'iSO  /x/x.  Ordinary  glass  used  for 
■<I).'ctaoles  absorbs  rays  beyond  .3.-)0  ^^.  Heat  radiation  from 
l.lOO  fxii.  ti,  700  nfx  passes  into  tlie  eve  almost   unchecked  and  a 
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Ial^l•  iiiiiciiiM!  c,|  It  '.•iiciii-.-.  Ihr  iclihii  (  llnilriili:''  and  llill).  'I'Ik- 
|)iuiui'iil  I'l  111  111  I  nil  1 1  Mil  I  111'  I  Jack  lit  I  hr  ill.-,  ali.-.(  irli^  liiMt  li.dial  iuii 
lit  all  \\a\  1  -Irii!.'!  Ii>,  and  tlir  ,-aiiir  i^  |iiii!ial)lc  nl  \]ir  ii'liiinl 
<|iit  Ih'Imiiii    at     t  hr    Ipail^    .i|'    l  In-    f\f. 

Jr  is  a  familiar  tail  that  a  canillf  tiaiiic  ciiiit^  liulil  in  all 
direction-.,  'riic  liudit  i.s  lraii>iiiittc(l  in  straiiilit  lines,  .-n  tli,,t 
ue  ina\  iinaL;ine  the  liLiht  eoininii  troin  the  eaniile  as  enn-istiiiir 
III  an  iiiiinen.-e  niiinlier  uf  stiaiu'lit  liiie>,  all  intei'seitin<:  in  sihim? 
|iait  ot  tile  tiaiue.  If  V,e  Cdlisidei  a  millllte  linillt  in  I  lie  IliUlle, 
then  all  the  stiais^ht  lines  uhieh  eius>  in  this  pnint  iiuiv  hu 
>ai(l  til  ili\(lL;<-  friilii  it.  Ivieh  nf  the>e  li\  piithetieai  .--t  rai^llt 
Mill's   is  called   a    ray. 

\(i\\.  e\cr\    imiiit  nil  ^iich  a  ray  i  e|ire..-ents.  kv  is  the  iinajie 

uf,  the  iiniiit  iif  litdit  from  which  it 
I  s|)rini:s.  This  is  shown  very 
clearl\  liy  a  siiiijilc  c.\|ieiimeiit 
carried  out  in  a  dark  room. 
.Make  a  |iiiihole  in  a  iiiece  of  card- 
lioard  (Fii.'.  !»,  A),  and  hold  the 
cardiioard  in  front  of  the  candle 
(( ')  at  a  little  (li>tance  from  it. 
l!eyoi;d  the  cardiioard  hold  up  a 
white  screen  (H),  sn  that  the 
cardboard  is  lietwcen  the  .screen 
and  tlu'  candle.  A  dim  iiii'ige 
(D)  ot  the  tlame  u  ill  he  thrown  upon  the  screen,  and  it 
will  he  noticed  that  it  is  upside  down.  /.<  .,  an  inverted 
iinaitie  of  the  tiaine  is  formed.  This  is  due  to  the  fact  that 
the  cardboard  cuts  otl"  all  the  rays  of  liu|,t  ffdm  the  candle 
except  .such  as  can  |)ass  throujih  tlii'  hole,  '{'he  only  rays 
from  the  top  of  th.e  flame  wliicl;  can  jiass  tlirou;;h  the  hole 
are  those  which  ai'<'  cau<rht  u|)on  the  lower  jiart  of  the  screen. 
They  represent  the  top  of  the  tlame  ;  hence  they  reproduce 
its  sha|)e  accurately.  The  imayie  is  very  dim  because  onlv  a 
few  rays  of  liLrht  can  pass  tliroufh  the  small  hole.  Now  make 
another  hole  a  little  distance  away  from  the  first.  Another 
inverted  iinaize  of  the  tlame  is  seen.  If  a  dozen  holes  are  made, 
a  dozen  images  appear.  If  two  holes  are  ver\-  close  together 
the  images  will  over!a|i.  If  a  large  hole  is  made,  so  many 
iinage.s  overla))  that  all  resemblance  t  i  the  original  flame  is 
lost,   and   part    ot   the  screen   becouK  s   unifdimK    ilhiiiiin.itiMl 
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It  we  take  away  tlic  caidlioard  altojictlicr  the  wlmlo  sciccii 
liccomcs  illuiiiiiiat<'(l,  and  we  now  Uimw  that  this  is  hccauso 
uc  liavc  ail  infiiiitf  nmiihcr  of  iiiiaj^cs  of  the  tlaiiic  all  ovcr- 
la])|)ing  each  otluT. 

Light  travels  with  ditfcivnt  velocities  in  different  media.  If 
the  velocity  is  less  in  one  medium  than  another'  the  tiist 
medium  is  said  to  he  optieall;    densei'  than  the  se<'ond. 

When  lii'ht,  tr  ivelliiii.'  in  .me  medium,  meets  another 
mt;diuin  it  hreaks  up  into  two  paits  ,  [lart  is  n/lichi/  hack 
into  the  hist  mediiini  ;  jiart  is  n- 
iniiid/  into  the  second  medium.  If 
the  second  metlium  is  opaciue  none 
of  the  litrht  is  refracted. 

Reflection. 

Let  us  now  consitler  wiiat  haji- 
peiis  to  a  ray  of  light  when,  travel- 
ling in  one  medium,  it  is  retieetcd 
from  the  sui-face  of  a  denser 
medium.  We  have  already  said 
that  its  ilirection  is  altered.  Before 
it  meets  the  suiiace  it  is  called  an 
incident  ray  :  aftei  it  leaves  the 
surface  it  is  calletl  the  reflected  ray. 
If  a  line  is  drawn  at  right  angles  to  the  surface  at  the  ])oint 
where  the  incident  ray  meets  it,  it  is  found  to  he  an  invari- 
al>lc  rule  that  the  incident  ra\-  makes  the  same  angle  with 
liiis  li'-,  v.iiich  is  (idled  the  normal,  tliat  the  reflected 
lay  makes  with  it.  Put  in  formal  language,  this  law  of  re- 
tlcction  is  that  for  nil  .■^>tr/(tr< s  the  uiigle  of  incklcnrc  /.v  rqual 
t'l  llii-  ctK/li  of  nflirlioii,  mid  i.s  in  iIk  samt  phtiir  with  it 
(Fig.  10). 

Plane  Mirrors. — Let  us  apj)ly  this  rule  to  an  ordinary  fiat 
mirror  (Fig.  11).  if  P  is  a  luminous  ])()int  in  front  of  the 
mirror  AB,  the  ray  PQ  will  i)e  reflected  towards  R,  and  the 
lay  PS  towards  T  ;  i.e.,  the  reflected  rays  QR  and  ST  appear 
to  come  from  p,  a  point  as  far  l)ehind  tlie  mirror  as  P  is  in 
tiont  of  it.  As  the  rays  Ql^  and  ST  have  to  he  ])rodueed  back- 
wards m  order  that  they  may  meet,  no  real  image  is  formed, 


'ii^.  Id.  I'lif  ray  t'l-oin 
1'  wliicli  strikis  tilt" 
Murr(jr  AH  at  Q  is 
riHt'ctcd  to  R,  so  tliat 
l'(^  und  (.^K  iiic  in  tlic 
same  plane,  viz.,  tliut 
of  tile  ])api'r,  and  tlic 
angle  of  incidencf,  /, 
is  ('qua!  to  tlu'  aiiglf 
of  ri'flcction,  /■. 
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rays  rctlcctcd  from  a   |.laiic  mirn.r  arc  .iivcr;,'i-iit .     Tlie  sanu^ 
rciisoniim  liol.ls  hihuI   lor  cvcrv   |i..iiit   on  the  ohjcct    i'\',   its 

iiuajrc  hcing  p),  ^^  f.^,.  |„>. 
Iiind  tile  rnirror  as  tlu> 
oil.,  ct  is  in  front  of  it  : 
inofcovcr,  tlic  size  oi  th(> 
iiiiaj.'c  is  (((ual  to  that  of 
the  olijcct. 

Ciiucitn  MirrorK. —  Here 
tile  normal  to  the  siirfaoi' 
is  the  radius  of  the  sphere. 
It'  Al{  (Fij:.  IL')  is  part  of 
the  section  of  a  concave 
mirror  and  P|}  is  an  object, 
K  bein^'  the  centre  of  the 
sphere,  then  the  line  MKH 
is  called  the  axis,  and  H  the 
aj)ex  of  the  mirror.  The  ray 
PK  t  hronjrh  t  he  centre  of  the 
sphere  will  obviously  be  re'.lccted  alon<r  itself,  so  that  the  image 
(.f  P  must  be  on  PK.  'i'he  ray  I'A,  parallel  to  the  axis,  will 
meet  PK  in  i>.  Hence  /-  is  the  i.na<re  „f  |>.  Xow  it  is  found 
that  all  rays  parallel  to  the  axis  and  not  vei'v  far  removed 
from  it  cut  th.- axis  in  the  same  point .  F,  and  this  point  bisects 


■y 


P' 


l-'ic.     II. 


Ki(i.   \1. 

the  line  }{K.  This  point  \,  calie.l  ;he  principal  focus  of  the 
nnrror  If  ,hc  object  Pi5  w,.,e  removed  a  verv  great  distance 
away  from  th.e  rnirr.u',  all  the  rays  which  fell  upon  a  small 
port.on  of  the  mirror  near  If  would  diverge  so  little  from  each 
other  that  th.-y  woul,i  all  be  practically  parallel  to  BH  and 
the  image  of  PB  would  be  extremely  small  and  situated  nt  F 
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In   .-ach   of  tli...s«.  ras,..s  tlu-  i.naK.-  is  an  invcrtcMl  one  cf  tin- 
object. 

It  is  an  axi...H  of  „j,tirs  that  the  ,lir,.,tion  of  tho  rays  is 
r.v,.r.s.l,le.  He.Ko,  if  ,,h  were  an  oLjcct.  it  woi.lcl  have  its 
nnag.'at   I'Ji,  and  if  theie  wciv  an  oLjeet   at    F    ail  tho  rays 


P,T"  ••:-': 


i 


I'i'-   l:t       Th..  ,Hv  fn.in   !•  ,,afall..|  t..  ll„.  ..xis  is  roH,.,!,.,!   tlu-oud,   F. 
_'^  ^H.      .X„>   ,„„  „t  tl,..s..  rays  u.ll  ^.vo  ti...  .situation  „f  /,,  the  in.age 


from  it  reflected   l.y  tho  niiiT..r  would  l.e  parallel  to  the  c. 
and   the    una^e    wo.ii.l    I.e   infinitely    large    and    situated 


infinity 
I 

P 


axis, 
at 


^  What    would   happen   if  the  object    w.-re  .situated  between 
•    and   H  ;      l„   that   ea.se   (Fig.    l.S,   ,|h.   rays  wouki  diverge 


l-'---    14.    -H,.M..oti,.„   l.y  H  convex    tnirror.      The  .lescrip.ion  ,.f  F,g     13 
apijhes  equally  to  tins  ease. 

alter  reflection  as  if  they  ca.ne  from  an  object   behind  the 

't  viould  be  erect  and  larger  than  the  object. 

rhe  important  fact  to  remember  with  repair!  to  cnn.„.. 
---or.  „-,  ii.^t  ,f  the  object  is  farther  away  from  the  m'irror 
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lliaii  ,'-  f(i(;il  (li^t.iiu'c.  /./ ..  than  li.ilf  its  la.lius  of  ciiis  at  uif, 
tile  ill.  iL'c  is  a  real  iiixcrtrd  iiiic  Mtuatcd  also  in  fruiit  nf  the 
iiiiriDr.  'I'liis  is  tlic  idmlitidii  wliicli  is  aliimst  always  prcsi'iit 
in  till'  ()r(linar\-  use  of  ()|)litlialniic   instniiiicnts. 

Coiinx  Mirnir-<.  WV  arc  not  accusloiiuMl  to  iisi-  convex 
mirrors  in  oplit  lialiiiic  inst  riiinciits,  hut  it  is  necessary  to  know 
what  ha])|(ens  with  them  --iiUM'  the  cornea  acts  as  a  convex 
minor  Ifere,  as  will  he  si'cn  from  V\\i.  14,  the  iniaj^e  is  alwiiys 
N'irtual,  erect,  and  smalic!-  than  the  ohject.  As  with  the  con- 
cave mirror,  if  the  ohject  is  a  loiiy  way  olT,  the  imaf,*!'  will  be 
situated  at  the  princijial  focus,  ij ..  at  a  distance  equal  to  half 
the  ladiiis  of  curvature  iichind  the  mirror. 

Reikaction". 

We  have  now  to  consider  what  hap|)ens  to  the  refiiU'ted 
lay  when  tlie  incident  ray,  travelling  in  one  ineiUum,  ( .ij.,  air, 
meets  an  o])tically  denser  mediuni,  r.r/.,  glass.  We  have 
alread\'  said  that   the  lijzht    will  now    travel  more  slowly.      It 

follows  directly  from  this 
^  fact  that  it  will  be  de- 
viated towards  the  nor- 
mal to  the  surface,  and 
it  will  bo  more  deviated 
the  jjreater  the  difference 
in  o])tical  density  l)e- 
t  ween  the  two  media.  If 
the  density  of  air  is 
taken  as  unity,  then  the 
latio  of  its  ilensity  to 
that  of  the  second 
medium  i.s  called  the 
mi.  i>'f/<-i'  "I  rrfniclion  of 
the  medium. 
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/Hiinc  Lamina. — l.,et  us  see  what  happens  when  an  incident 
ray,  such  as  PQ  (F'ig.  15j,  meets  the  surface  of  a  plate  of  glass 
•>.ith  parallel  sides.  It  will  be  deflected  towards  the  normal, 
ah.  When  the  ray  passes  out  of  the  glass  on  the  other  side, 
it  will  obviously  be  defieeted  away  from  the  new  normal,  cd , 
just  as  much  as  PQ  was  defieeted  'liwards  it.  Hence  the 
emergent  ray  H.N  will  [)e  parallel  to  the  incident  ray  PQ.     If 
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ll...  plate  ..f  ^rla,s«  ,^,  very  thin,  IfS  ui||  !„.  prarticallv  .•..nlinu- 

/'n.sm.s.~Ai  we  imagiii,.  (.,1,.  si,lo  ,r|»  „t  tl.r  plate  ,n  the 

la.st  t.gure  to  n-volvo  n,uud  K,  uc  shall  b«  al.je  t„  inuler.stand 

the  i.aturo  of    ivfra.tiuM    In    a  prism.     Ql:  w,||  „ow  mak.,  a 

laiK.T  ai.gl,.  uith  til..  iH-u-  rionnal  ,/  tl.ai.  it  .li.l  with  the  <.l,l 

•>'"•  '•'/.     C.m.M.nu-i.tly   th.-  aiiirlf  ..f  n.fnu.ti„n    will   also   ho 

lii'i^'T.  ,.,  ,,  tl„.  ,„.w  (liifctioii  of  the  ciiiciKciit  lav  will  he  RT 

I"  "tl"'-  wor.ls,  the  ray  is  .leviat.-.l  towanls  the  hase  of  the 
pnsiii. 

'•'''"•  niy  PgHS  i„  |.',..  |,i  is  ,ai<l  to  pass  svnir.ietriealiv 
""■'"•"''  the  prism.  Ciwler  th.^se  einuin.starues,'  if  the  prism 
IS  made  of  crown 
^lass,  the  deviation 
"f  the  ray  is  up- 
proximately  e(iiial 
to  half  the  refract- 
iiia  angle  of  the 
piism,  (/.. 

We  are  accus- 
tomed to  project  P 
objects  along  the 
diioction  of  the 
'■'iyf<  of  light  as 
I  lu'v  enter  the  eye, 
•  Hid  in  doing  so  we 
ii^.mr."  th.-  ,.fr,.ct  of  refraction  since  it  .-nters  relativelv  little 
'■'  -'  <'"r  «-v.-ryday  experience.  Jf,  th.-r.-fore,  we  lo.,k  at  a 
'•■■'-.die  I  through  a  pri«m,  as  in  Fig.  17,  the  light  will  appear 
';;  '■';>»«  from  p.  objects,  then,  seen  through  a  j.risn,  appear 
displaced  towards  the  apex  .,f  the  pnsm  ^  ^ 

M.,iac^■"^^';"''■^  ''"'^^^  T  ^'^^'^  "^  ^''^^^  ^^■'*''  ^Pherical 
"aces.     The  hne  passing  through  the  centres  of  curvature 

"     the   surfaces    ,s    calie.l    the    axis    of    the    lens.     Fig    18 

>l.nus  the  chief   varieties   of    lenses,    viz.,    (1)    biconvex    A) 

'-'■u.ave,  (3)  plan.,-convex,  (4)  plano-concave,  (5)  con^exo- 

^xpLmlti:;;.    '"""""^^     ^^^-^^    "---    -^-^    ->    ^-^her 
I'l'^'us  s..t   base  to  base  (Figr'lH)!  '"  "  ''''^'''^'  '''''''"""  '''  ''"' 
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'f  •'"•  iiKi'Icnl  rays  air  |.arall<.|  tn  tli,-  axis  they  will  b« 
rofnicttxl  in  micI,  a  luaini.T  that  tl,.-v  all  on.s.s  tho'uxis  in  a 
siriKl."  point    „,„,„   ,|„.  ,.,|„.,.  ,„|,.  ,,f  ,,„.  1,,,,^      ,p,jj^  i^^^.^^j    .^ 

•  ■ailed  tlu-  pniicipai  fn.  ii>  nf  tlir  lens,  and  its  distanro  fn.ni  Ww 
lens  IS  .allcd  111,.  f,„.al  distaiKr  .„•  h-nyth  ..f  the  l.-ns.      When 

the     lens     has    the 
same  iiieditini,  <.f/., 
iiir,  on  each  sidt-   of 
it,     the    two    prin- 
f'ipal    foci,    one    on 
each    side     of     the 
lens,     are     situated 
at   equal    distances 
from  it.      For  thin 
^'lass  !ensos  of    low 
power      the      focal 
tUstance  is  equal  to 
the    radius    of   eur- 
vaturo   of    the  two 
♦  i.„„  ,,  « iir  f  ac  68    w  h  en 

ll'ir  '■'"  r'  '"'■>'"',  "  """^'  ''^  •''-  "bject  a  verv  long 
d.stanc-  a  way  from  tlu-  lens,  the  rays  which  ron.e  fn.n.  it 
;7    i;-..c.ally    parallel.      ffence  in   this  ca.se  an    hnage  o 

he  o  j..t  W.1I     e    orn.ed  l.y  the  lens  at   its  principal  f^ul 
't   "ill  be  .nverted  and  very  sn.all.      If  the  object  is  gradu- 


Fl(i.       17.     Ki.splacciniiit 
tliriiiiKli    n    |)nsiii.       Ih 

li>    111'    SltlUltlll    III     /), 


"f       "lijrcts       Nfi'ii 
'I'J'''     I'   appiar.s 


ally   brought    nearer  and   n.-ar.'r  to    the    lens   (Fig    20)   the 
nnage  wdl  recede  farther  and  farther  from  .t      ffom  be  ng 

:::fr:!.i:;^,r ::.'-?-  -^  '^•Ff •  "-"•  «hen  the  object 

'    •  "*"  """g'-  »"i  iiti\e  receded  to  intinity, 
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"I.J.-'t  at   tl...  pnn.ipal  fn,  us  ,„■,■  ,,arall..|  f.,  ,1,,  ,,,(,  ,,„.,  ,„ 

•?'■''  ","";',  '^  •"■  '■<;f'-'^'"<'"  If  th,.  ol.j..,  ,s  l,n.„«ht  .still 
.Insor  to  tiM-  I.M.s  than  ...  f,.,al  .l-.ta.....  iVi^.  ,>|,  j,  ,,,„  ,,„ 
fnumi  that  ,t.s  i,„a«,.  ,s  a   virtu.i  ,,,„.  l„.h„H|  tl,..  ,,l,j,.,.,    ,„„i 


Fti;.    lit. 

that  it  is  erect  and  larger  than  th.-  ohject.     The  p„sitions  of 
thoobject  an,    unage  hear  a  constant  relationship  to  each  other 
find  are  called  conjugate  foci. 
There  is  a  point  in  the  .n.ddle  of  a  biconvex  lens  which  is 
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called  its  optical  centre.     With  thin  lenses  any  rav  which 

^  «uch  a  ra,  ;nd  t^;;trare^  d;;:;^  z  ^^Sa'S 
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the  points  Q  and  l{,  these  two  tarificiits  will  l)e  parallo! 
to  each  other.  ('onse(nientl\ ,  the  lens  acts  for  such  a  ray 
exactly  as  if  it  were  a  plate  with  ])aMllel  sid, .-,,  and  we 
have  already  seen  that  in  such  a  case  the  emergent  rav  is 
parallel  to  its  original  direction.  If  the  lens  is  very  thin 
the  refracted  ray  will  ho  ]iracti(ally  continuous  with  the 
incident  ray. 

If  we  know  thes«>  facts,  viz.,  tliat  rays  j)a,ssing  through  the 
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optical  centre  are  not  devia'.ed,  and  that  rays  jiassing  through 
the  principal  focus  are  parallel  to  the  axis  after  refraction,  Ave 
can  easily  construct  the  image  of  an  object  in  any  given 
position.  Thus,  in  Fig.  20,  if  PB  is  an  object,  the  ray  PC) 
through  the  optical  centre  ()  will  not  be  deviated  ;  the  ray  Pp] 
parallel  to  the  axis  will  pass  through  the  second  principal 
focus  F,  :  and  the  ray  PFj  through  the  first  principal  focus 
will  bo  parallel  to  the  axis  after  refraction.  H"ence  ph  must 
be  the  image  of   PB. 

The  effect  of  a  biconcave  lens  u})on  rays  of  light  meeting 
it  is  very  similar  to  what  would  occur  if  ii.were  replaced  by 
two  prisms  set  apex  to  apex  (Fig.  23). 

Here,  if  the  incident  rays  are  parallel  to  the  axis  they  will 
be  divergent  after  I'efraction,  and  the  amount  of  divergence 
of  the  individaul  rays  will  l)e  such  that  if  they  are  produced 
l)ackwards  they  will  all  cross  the  axis  in  a  single  point  upon 
the  same  side  of  the  lens  thai  they  came  from.  This  and  the 
corresponding  point  on  the  other  side  of  the  lens  are  called 
the  principal  foci.  The  biconcave  lens  also  has  an  optical 
centre,  situated  upon  the  axis  within  it  and  having  the  same 
properties  as  in  the  case  of  the  convex  lens.     The  image  of 
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any  objoc-t  formo.l  by  a  cncavo  lens  can  he  consti  acted  in 
I'xactly  the  .same  manner  as  for  a  convex  len.s  (Fig  «>4)  It 
w.ll  be  found  that  in  every  po.sition  ot  tl.r  -hject  the  image 
!■    always   virtual,  ereet   and  .small.-r  than  the  objeet. 

J'iano-convex  and  piano- 
coneave  lenses  act  like 
biconvex  and  biconcave 
icspectively.  but  in  them 
tile  optical  centre  is  on 
th(>  curved  surface  at  the 
point  wiiere  the  axis  cuts 
it.  Menisci  act  as  con- 
\e\-  or  concave  lenses 
according  as  the  convex 
i>r  tlie  concave  surface  h;. 
the  greater  curvature.  In 
tliem  the  optical  centre  is 
outside   the  lens. 


Fid.     22. — Properties 

iciitrc    of  ,1.  |f>iis 


f    tlie    opticHl 


it    will  have   been   noticed  that   the  refractive  power  of  a 
iHis  vanes  inver.sely  as  the  focal  distance,  i.e.,  a  len.s  with  a 


Fi< 


^li-rt  focal  distance  will  bend  the  rays  more  than  one  with 
■'longer  t<.cal  distance.  It  is  necessary  to  have,  some  system 
"I  numbermg  lenses  so  as  to  indicate  their  refractive  power 
'  n;  most  convenient  system  for  ophthalmic  purposes  is  that 
""Hi,  takes  a  lens  with  u  focal  distance  o^  1  metre  as  a  stand- 
•n  •  Such  a  lens  is  .said  to  have  a  refractive  powei-  of  1  dioptre 
■'  l<>'s  w-rh  a  focal  length  of  half  a  metre  will  b.  twice  as 

i!  iciigrn  i.-^  i  metre;    the  lefractivo 
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power  (.f  such  a  l...,s  ,,<  th,  ,(-f..n-  2  (li.,i.tros.  Si.i.ilarlv  a  '{  1) 
a  dioptre)  lens  has  a  focal  len^tli  of  ..ru-third  of  a  metre  or 
.«  em.;  a  4  I)  lens,  -,  cm  :  and  soon.  It  is  important 
to  remember  that  in  this  system  th.'  standanl  is  a  metre 
not  acentmietn-  ,.r  a  nnllimetre  ;  o'-erwise  eonfu.sion  mav 
arise. 

U-rises  were  formerlx  nnmi)ei<..|  acrordinfi  to  their  focal 
lengths  measured  in  inches.  .Sine,-  th.>  inch  has  a  different 
value  in  different  places,  the  method  is  unsatisfactory  Fre- 
seriptions  for  spectacles  are,  howev,>r,  sometimes  met  with 
in  this  notation.  They  are  easily  transformed  into  the  diop- 
tric .system  hy  remembering  that  there  air  40  inches  (roughly 


Frc.    :.'l.-     rii,-   rlrscri 


'"'"■'    "f    ^'"--    - Pli''«   «>r|i.Hlly    f„    ,1,,,,   ,,.„p^. 


J(»  D; 


or  3H  Paris  inches)  in  1  metre.  Therefore  a  4<.   inch   lens  -= 

1  D  ;   a  20  inch  lens       2   1);  a  4  inch  lens       ^'' 

and    so   on  :    a    lens    of    fo,.al  length     .  4    Paris   inehe.s  =^ 
-  -  n  D. 

('onyex  leases  are  indicated   by  a  plus  sign  (+),  concaye 
by  a  minus  (_)  .sign  before  the  number 

Cylindrical  lenses  are  also   used   in   ophthalmology  •    their 
nature  and  u«e  will  be  considered  at  a  later  stage 

We  often  wish  to  find  out  whether  a  lens  is  convex  or  con- 
caye,  and  what  its  refractiye  power  is.     There  are  several 
way«  o    doing  this,  but  the  sim,,lest  is  with  the  assistance  o 
the  trial  case.     Hold  a  convex  lens  up  near  the  eye  andlook 
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at  distant  objects  throujrh  it  ;  then  move  the  lens  a  little  from 
side  to  side  :  tJie  distant  ol.jeets  uiil  seem  to  move  in  the 
oi>I)osite  diivction  to  that  in  which  the  lens  is  moved  If  we 
ic|K'at  the  process  with  a  concave  h'.is  the  ol,jects  seem  to 
move  in  tJie  same  ,h-rection  as  the  l.-ns.  The  reason  is  to  be 
h.und  m  the  fact  that  a  ccmvcx  lens  forms  an  inverted  whilst 
a  concave  forms  an  erect  ima-e.  If  «e  place  two  lenses  of 
opposite  sign  but  equal  curvature  in  contact  with  one  another 
the  combination  will  make  a  plate  with  parallel  sides  :  such 
a  l)liitf>.  as  we  know,  does  not  practicallv  deflect  the  rays  of 
mht  at  all.  Hence  w  can  determine  the  strength  of  a  lens 
by  exactly  nentralising  it  with  a  lens  of  the  opposite  sign  out 
ot  the  trial  cas...  Let  us  tak<.  a  concret..  example,  a  particular 
I'lis   which    we    wish    to 

<lcti'rmine.      We    hold    it  _     A      B 

up  and  find  that  distant 
objects  seem  to  move  in 
the  o])posite  direction  to 
the  lens.  We  know  that 
it  is  a  convex  lens.  Wo 
tiicn  put  a  weak  concave 
lens  in  contact  with  it 
•'"d  repeat  the  process.  We  find  that  with  a  -2  1)  lens 
nlijects  still  seem  to  move  in  the  opposite  direction,  though 
not  so  much.  With  a  -3  1)  lens  there  is  onlv  a  trace  of 
n.nvement,  ami  with  a  -3-o  D  lens  there  is  no  movement 
at  all.  We  conclude  that  the  original  l.>ns  was  +  3-o  1)  In 
l'crt.,rming  this  test  it  is  important  to  have  th..  two  lenses  as 
'  l"sely  ui  contact  as  v-o.ssible.  and  also  to  have  their  centres 
"1  <'"ntact.  If  the  centre  of  one  lens  is  higher  than  that  of 
ic  other  they  will  obviously  not  counteract  each  other  exactly 
It  they  are  not  in  contact  the  result  will  be  either  too  hieh 
or  too  low 

''\li.'iith..|,.,i.s..sMc  .11  cn.ua.t   tbeiefractiv..  |)ow..r  <,f  t  he  com- 
'""•'""U  (/>)  .s,.qual  t..  tiu.  algebraical  mmm  of  thr  retVactive  powers 

■■t  'li-'  two  U.ns..s  (r/„  d,]  :    i.,.,  I)  ^  rf,  ^  ,/,..  „,    '    ..   '    +    ^  „.he,.e 
/■  .  ■         /•"       /,        /, 

•  .'i.  .'o.  Hie  th(>  lespective  focal  distaiicfs  (Fitr.  2.")) 
^i'lppose    however,  that  two  convex  lenses  a,re"s..parated  bv  a 
•"-taa,v  ,■  ( I.  ,g.  :.,i).      The  lens  A  will  make  parallel  mvu  ..,.„,.«;..„ 
-M^uI•us  „,  out  alter  a  distance  c  they  meet  the  lens  B:   iience  the 
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roincrpoiuT  of  the  rays  is  not   cxpivsscd   hy  '  ,  but  by        ' 

/i  /,  —  (• 

Th.-rofor,.  tli,-  .....nhin..,!  ,.fY,.,.t  ,.f  th.  I,.„s..s,  I),  or  '  ,  is  now  oonal 
1  1  ^' 


to 


/, 


/2 


I'n..  -21'. 

If  the  second  lens  (B)  is  h  concave  one  (Fig.  27)  its  ep'  •  will 
be  one  of  divergence,  so  that  it  must  have  a  negatiNe  sign,  and  D 
will   now  be  eriual  to   ___     —1 

/i  -  r     I.: 

Examples:    (  F /,  =.  33.3  mm.  ;    /,-.- lT.O  mm.  ;    .•^-1.33,nm. 
t: '1  1  1 


/•'        :{:{3    -  133        2.10         111' 
That  is,  the  combination  of  a  +   3  1)  l,>ns  witii  a   +  4  I). 


separ- 


Ki.i.  27. 

ate.1  by  a  distn.,...  of   133  mm.,  will   he  that  of  a    +    !.  I)  lens 
instead  of  a  +    7   D  if  they  had   been  in  conta<t. 

(2)  /,  --.  333  mm.  :    f.,    _        S3  mm.  ;    c        133  mm. 

Then  1  -=.  '  _    '    _  I 

/'       .•{:i3    -  133       83  142' 

That  is,  the  combination  of  a  +  3l)lenswhha        1  2  I),  separated 
by  a  distance  ,,f  133  mm..  will  he  thai  of  a        7  D  1,  ns 


(1    I"k    :c   »i 


;::  ;.    liaii   tit fii   m  contact. 


IIS.  instead  of 
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Thk  eve  as  an  o})tical  instrument  very  much  resembles  an 
(irdinarv  photographic  camera.  The  latter  consists  of  a  dark 
cliainher  with  an  aperture  in  front  containing  a  strong  convex 
lens,  and  with  a  movable  back  behind.  The  effect  of  the 
I'-ns  is  exactly  like  that  shown  in  Fig.  20.  PB  will  represent, 
the  object  to  be  photographed  ;  the  movable  back  is  adjusted 
so  that  it  occupies  the  position  of  pb,  in  which  case  a  sharp 
nnaj.c  of  the  object  will  be  thrown  upon  the  ground  glass 
which  forms  the  back.  The  ground  glass  is  then  replaced  by 
a  sensitive  pla+e,  and  the  photograph  is  taken. 

In  the  eye  the  retina  corresponds  with  the  sensitive  plate. 
Instead  of  having  only  one  lens  in  the  front  aperture,  repre- 
xiited  by  the  crystalline  lens,  there  is  also  a  curved  i)late  with 
|iarallel  sides,  the  cornea,  which  acts  like  another  lens,  and 
iiidtcd  has  a  much  stronger  optical  effect  than  the  crystalline 
li  IIS.  The  object  of  this  more  complicated  arrangement  is 
tn  shorten  the  focal  distance  of  the  system,  so  that  the  eye 
may  he  shorter  and  more  compact. 

From  this  analogy  we  see  that  the  eye,  from  the  optical 
I'nint  of  view,  acts  like  a  strong  convex  lens.  We  have  already 
-tatcd  that  when  a  lens  has  the  same  medium  on  each  side 
"t  It  the  anterior  and  the  posterior  focal  distances  are  equal 
I"  nn,.  another.  This  is  not  the  case  in  the  eye.  Here  the 
medium  in  front  is  air,  while  behind  the  leiis  there  is  the 
vitreous,  which  has  a  higher  refractive  index,  rather  more 
'  han  that  of  water.  Hence  the  anterior  and  po.sterior  jirincipal 
t'"  il  distances  arc  not  equal,  the  anterior  being  about  13  mm. 
"1  tiont  of  the  cornea,  and  the  posterior  about  23  mm. 
I'lhind  it. 

I  lie  cornea  has  nlinnf-  fVir.  uamo  ,-.T^fir.oI  rlr.r.c,;f,.  .,„  „„<•-„ .,i.;.._ 


I'idex  as  the  aqueous,  which  is  also  equal  to  that  of  the  vitre- 
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ous.  11,,.  MiitciK.r  surfac,.  ,.f  tli..  vmuvn  mkiv  he  U'^mnM  a.s 
noarly  sphoneal,  the  radius  of  curvatun-  iM^in-  S  ,n,n  The 
renfr.'s  of  curvature  of  tlu-  cornea  and  the  txvo  surfact-s  of  the 
lens  are  all  on  the  same  strai^rht  li,,,.,  whirh  is  call,.,!  the  opiir 
".as  VVhen  a  ray  of  hght  .neets  th,-  cornea  (V,..  -S)  the  rav 
will  be  deflected  towards  the  normal,  i,..  towards  the  radiu's 
drawn  through  the  point  of  incidence.  It  uill  pass  thr.,u.d. 
the  layers  of  the  cornea  in  th..  new  .lircction.  and  will  afso 
continue  m  th.-  same  dire.tion  through  the  aqueous  for  as 
we  have  said,  the  refractive  index  of  the  aqueous  is  th,>  same 
as  that  of  the  corn.-a.  When  the  ray  meets  th,.  lens  which 
has  a  greater  refractive  index  than  the  a.p,..ous,  it  will  auain 
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I'iirnllcl  ni>>  arc  bmuLilil 
tlu'  rrtiiiii. 


il    I'liru.s   on 


be  dertccted  in  the  same  sense,  /...,  towards  the  axis  upon  which 
the  cornea  and  lens  are  centred. 

We  have  seen  that  in  the  case  of  a  lens,  and  the  same  is 

rue  of  any  homocentric  optical  system,  j.arallel  ravs  meet  at 
the  prmcxpa  focus.     Hence,  if  parallel  rays  fall  upon  T  „r 
nea     hey  wdl  be  brought  to  a  focus  23  nnn.  behmd  it.     Now 

he  rays  which  are  enutted  by  a  luminous  body  are  divergent' 
If,  however,  the  object  ,s  a  long  distance  awa^,  the  indivfd"  ! 

that  TheT  ^'"^f  "-^'^-"  diverge  so  littlefrom  eacl^    ^ W 
that  they  may  be  regarded  as  practicallv  parallel      This  is 
he_case  with  the  small  bundles  of  ray.s  which'^are  able  to  ent 

(«^^^,c  p.  28),  the  image  formed  by  the  eye  of  these  dist.nf 
vojc^is  win  D«  situated  at  the  principal  focus,  i.e..  23  mm] 
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l)cliiii(l  the  ffinifu.  lint  that  is  exactly  the  distanci-  of  the 
retina  horn  the  eoinea  in  the  normal  eye.  Henee  we  see  that 
the  normal  eye  in  its  condition  of  rest  is  so  constituted  that 
distant  objects  form  their  images  iijjon  the  retina  (Fig.  28). 
The  optic  axis,   ])rodiic(>d    backwards  to  meet   the  retina, 


Fk;.  L'!t,       \i  (liil   [luiiit   iif  till'  eye.  visual  mii)_'Ii'.  mid  rclativf  sizes  uf 
iil>jcct  1111(1  rt'tiiml  imagf. 

cuts  it  almost  exactly  at  the  fovea  centralis.  Hence,  any 
distant  oincct  on  the  prolongation  forwards  of  the  optic  axis 
uili  have  its  image  at  the  fovea,  which  is  the  best  spot  for 
distinct   vision. 

W'c  notice  that,  jiLst  as  with  a  convex  lens,  the  image  Ls 
inverted.     It  is  re-inverted  psychologically  in  the  brain. 


:ili.      Hy|jrinirln)|)ic  (■>!•.      I'arallol  rays  ttml  towards 
a  focus  l)chin<l  the  rcliiia. 

It  is  easy  to  find  the  .size  of  the  retinal  image  which  any 
ixternal  ()l)ject  will  form  since  the  eye  possesses  an  optical 
I  <  lit  re,  which,  however,  is  usually  called  the  no<Uil  point  (N;, 
'j'lite  .similar  to  the  optical  centre  of  the  lens.  In  the  eye  this 
j  oint  i.,  siiuaied  upon  the  optic  axis  near  the  back  of  the 
Hiis.     As  in  the  case  of  lenses  any  ray  which  pa.s.ses  through 
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this  point  vsill  not  l>e  appririubiy  detlcctcd.  If,  tlu-refore, 
there  is  an  ol)ject  VH  (Fig.  2!»)  in  front  of  the  eye,  the  size  of 
its  retinal  image  /.h  is  found  hy  joining  the  extremities  of  the 
ohjoet  and  the  nodal  [Hjint  and  jmxlueing  these  lines  until 
tiiey  meet  the  retina.  The  linos  will  enelose  an  angle,  PXB, 
wliieh  is  called  the  ri.siidl  aiKjlr  :  in  other  words,  the  angle 
subtended  hy  the  objeet  at  the  nodal  point  is  ealled  the  visual 
angle.  It  is  of  course  equal  to  the  angle  pX/j.  which  is  sub- 
tended by  the  retinal  image  at  the  nodal  point. 

In  some  eyes  the  retina  is  not  situated  iti  exactly  the  right 
place  for  the  images  of  distant  objects  to  be  clearly  focu.ssed 
upon  it.  It  may  be  too  fur  forward  (Fig.  liO),  or  too  far  l)ack 
(Fig.  ;{1)  :  in  the  former  ea.se  they  are  said  to  be  hypermetro- 
\nv,   in   the   latter   myopic.      If   we  consider   the  etfect    u|)oii 


h'u:.  :tl.      M\,,| 


lie  I'Vi'.       I'ar'ullcl   riivs  ni'i-  lir-oui.'lit    li 
tiiiiii   lit'  t  lii-  ivl  ilia. 


M     tlll'II^J 


parallel  rays  we  shall  see  that  in  the  hyi)ermetropic  eye  they 
have  not  had  space  to  come  to  a  focus,  wherea.s  in  the 'myopic 
eye  they  have  not  only  come  to  a  focus,  but  have  commenced 
to  diverge.  In  each  case  a  blurred  image  will  be  formed  upon 
the  retina,  and  vision  will  be  impaired.  .Such  conditions  are 
ealled  errors  of  refraction  or  (:tn<tro/iia  (,J,  i)rivative,  ^j-trpo,, 
measure  ;  not  according  to  measure).  In  contradistinction  to 
hyjjermetropia  and  inyo])ia  the  normal  condition  is  called 
emmetropia. 

It  has  already  been  stated  that  in  optics  the  direction  of 
the  rays  is  reversible.  Let  us  imagine  a  minute  j)<)int  on  the 
retina  to  be  luminous.  It  will  give  out  rays  which  will  diverge 
in  all  directions.  Some  of  these  rays  will  meet  the  lens  and 
cornea  and  pass  out  of  the  eye.  Now.  in  tlie  e.n.iietrooic 
eye,  those  rays  which  gel  through  the  pupil  will  have  to  siib- 


ll 
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iiiit  to  fxaetly  the  shiiu-  optical  deviations  as  the  parallel  rays 
falling  upon  the  cornea  did  when  they  passed  into  the  eye  and 
came  to  a  focus  on  the  retina.  Hence,  on  the  principle  of 
the  reversibility  of  the  rays,  the  rays  coining  from  a  point 
on  the  retina  will  be  parallel  to  each  other  when  they  leave 
the  eye  {t"ig.  28). 

Suppose,  however,  that  the  eye  is  hypermetropic  owing  to 
being  too  short  (Fig.  IJ2).  The  rays  coming  from  a  point  on 
the  retina  will  not  have  had  space  to  diverge  so  much  from  the 
axis  as  the  corresponding  rays  of  the  emmetropic  eye  before 
they  fall  upon  the  back  of  the  lens.  (Comi)are  the  effect  of 
placing  an  object  closer  to  a  convex  lens  than  its  principal 
tocus  (  Kig.  21).)  The  lens  and  acjueous  and  cornea  will  there- 
tmc  cau.sc  them  to  converge  less  than  in  the  emmetropic  eye. 
riicy  will  therefortv still  be  divergent  when  they  leave  the  eye, 
tliiMigh  of  course  not  .so  divergent  as  when  they  were  ])assing 
tlmjugh  the  vitreous.     In  fact,  their  direction  will  be  the  same 


l-'ii.,  :i2.  H ypcrmct r<i]>i('  I'Vf.  Kay.s  fniin  a  |)i)iiit  on  tin- 
1  ft  ilia  arc  ilivcrtiinl  u  licii  t  lnv  fincrm'  frimi  the  fvi',  us 
It   tlicy  came  from  tlic  [xiirit,   K,  Ix'liiiiil  the  eye. 


.IS  if  they  came  from  a  point  behind  the  eye.  The  nearer  the 
retina  is  to  the  lens,  the  more  divergent  they  will  be,  and  the 

aici  to  the  back  of  the  eye  will  be  the  point  from  which  they 
~( t  111  to  come.  This  virtual  point  (K)  behind  the  eye  is  called 
the  nmoti  or  jar  />oint  of  the  eye.  The  point  on  the  retina 
uid  this  point  behind  the  e3'e  are  really  conjugate  foci  ( Fig.  32). 

Suppose  now  that  the  eye  is  myopic  owing  to  being  too  long 
'  l"i>_'.  33).  The  rays  coming  from  a  })oint  on  the  retina  will 
li  isf  become  more  divergent  from  the  axis  than  the  corre- 
M'linding  rays  of  the  emmetropic,  and  still  more  diver^jent 
tiiiiti  those  of  the  hypermetropic  ej'e  before  they  fall  on  the 
'ink  of  the  lens.  (Compare  the  effect  of  placing  an  object 
t.  It  her  away  from  a  convex  lens  than  its  principal  focus  (Fie. 
-").!     The  refractive  media  in  front  will  therefore  cause  them 
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^^-t: 


to  conver-fc  more  than  ii,  the  cminctropic  eye  They  will 
hcncf  Im'  convergent  when  they  leave  the  eye,  luid  will  cross 
in  a  point   (H)  somewhere  in  front  of  the  eye  ( Kig.  'Mi).     The 


Ki 


i|iic  I'M'.       Kit\s  I'l-diii  a  iiDiMl   cm  til.'  irtiim  lU'c  ci.n- 
^'I'lit   wlicii  lli.'v  I'tniTK"'  fn.iii  the  .'v.'.  so  lluil   lln'V  cross  ill  ii 
il  point,  K.  in  front  of  itic  eve. 


farther  the  retina  is  from  the  lens,  ij'.,  tlie  higher  the  degree 
of  niyojiia,  the  more  convergent  they  will  he,  and  the  nearer 
to  the  front  of  the  eye  will  l)e  the  point  where  they  cross. 
This  point  is  again  the  conjugate  focus  to  the  point  on  the 
retina,  hut  in  this  ease  it  is  a  real  i)oint.  It  is  also  called  the 
remote  or  far  point   of  the  eye. 

Where  then  is  the  far  point   of  the  einmetroi)ic  eye  >     We 


Fni.  ;n.  — Hypiriiii'Iropi.'  cyr.      I'lirallcl  iiiciilnit  rays  l)r..uKlit  to 
a  focus  on  flu-  r.'tinc.  hy  means  of  a  suital)lc  ooiivrx  Ipiis. 

have  seen  that  in  each  of  the  other  conditions  it  is  where  the 
rays  emitted  from  a  point  on  the  retina  meet  after  emerging 
from  the  eye.  In  the  emmetropic  eyt  the  emergent  rays  are 
parallel  to  each  other.  Hut  panUlcl  rays  meet  at  infinity  ; 
therefore  the  far  point  of  the  emmetropic  eye  is  at  infinity. 
It  is  ol)vioiis  that,  in  hypermetropia,  if  we  give  the  rays 
the  rc(piisitc  amount  of  convergence  before  they  enter  the  eve 
they  will  be  bi'oiight  to  a  focus  upon  the  retina.  We  can  do 
this  by  placing  a  convex  lens  in  front  of  the  eve  (Fig  34) 
i :;;.-;  :.-<  •.-.  liai  i.s  cionc  iiv  iiit-<iiir^  oi  speciacii's.     The  refractive 
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or  conviTg.-nt  i.<.w<t  ..f  a  conv.-x  l.ns  is  tlir  nripr-Kal  ..f  its 
focal  distance.  Heme  in  hy|..iinfti(.l.ia  -f  1  D,  a  convex 
lens  of  1  I)  or  1  metre  f<.eal  distance  i-laccd  m  contact  uith 
thr  cornea  will  direct  parallel  rays  towards  a  point  1  rnetn- 
l„.lund  the  eve,  i.e.  to  the  far  point  of  the  .■ye.  Such  a  lens 
actinK  in  combination  with  the  refractive  force  of  the  eye 
would  bring  the  ravs  to  a  focus  on  the  retina,     liut  lenses 


lM,i.  :(-..      Mvopio  .•>.■.      Parallel  i.iciilciit   iav>  l)r.nit!lit  t"  a  fncus 
oil  the  ii-liiia  liy  incaiis  «(  a  suitalilc  coiicaM-  I'lis. 

laiiiiot  be  worn  in  contact  with  the  cornea.  If  the  lens  is 
placed  20  mm.  in  front  of  the  cornea  its  f<K'al  length  will  have 
t,,  hr  1,020  mm.  instead  of  1,<H.0  mm.  (ri(h  p.  :U),  but  this 
Miiall  difference  is  negligible,  and  we  are  accustomed  to  measure 
.1  rors  of  refraction  by  the  strength  of  the  lens  which  is  required 
when  it  is  placed  in  the  ordinary  position  of  a  spectacle  lens 

(Kig.  :U). 

Similarly  in  mvopia,  if  we  give  the  rays  the  requisite  amount 
..t  divergence  before  they  enter  the  eye  they  will  be  brought 
t..  a  focus  upon  the  retina.  We  do  this  by  placing  a  concave 
h  ns  in  front  of  the  eye  (Fig.  3o).  Here  we  should  want  a-1  D 
1.  n>  in  contact  with  the  cornea  to  correct  a  myopia  of 
I  I),  I.I..  an  eye  whose  far  i)oint  is  1  metre  in  front  oi  the  eye. 
>Mice  the  glass  has  to  be  worn  about  20  mm.  in  front  of  the 
.  \r  it  will  have  to  Ije  rather  stronger,  i.e.,  it  will  have  to  be 
t  a  focal  distance  of  IKSO  mm.  instead  of  1.000  mm. 

There  is  an  advantage  in  having  the  correcting  glass  in 
iiMctiopia  in  the  i)osition  of  the  anterior  focus  of  the  eye, 
! •.cause  under  these  ccmditions  the  size  of  the  retinal  image 
-  'xactly  the  .same  as  if  the  eye  were  emmetropic  (Figs. ;}(),  38) . 
I'Ih-  anterior  focus  is  about  13  nun.  in  front  of  the  eye,  and 
I  hi-  is  .so  close  that  the  lashes  are  apt  to  rub  against  the 
J  i^ses,  soiling  them  and  causing  discomfort.  Hence  spectacles 
IV  usually  placed  slightly  farther  away.  We  have  already 
■ii<covered  one  effect  of  this,    viz.,   liml  the  convex  g:;;:;:;  in 
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hviMTmctn.pifi  has  („  \w  nith.r  weaker,  and  that  the  n>ma\(^ 
gla.ss  in  inynpia  has  to  he  ^^liKlltly  strotiKei.  It  also  ha.s  an 
effect  upon  the  .size  of  t»ie  retinal  iinag.-,  uiakinK  it  larger  in 
hypermetropia  and  .smaller  in  niycjjiia  (Fig.s.  .'{7.  .'{!»).  The 
increase  in  .size  in  Ji\  pernielropia  is  ailvanta-ieoiis,  hut  the 
diminution  in  myopia  i.s  a  disadvantage.  «'speeiallv  in  verv 
high  degrees.  Con.si^juently  in  the  latter  the  gla.s.se.s  f.ught 
to  bt;  mad.;  to  fit  as  clo.sely  to  the  ey(  s  as  iio.ssible,  the 
eyelashes  Ixiiig  cut,  short   if  riee-'.sHarv. 

We  have  seen  that  in  ev(  ly  ea.se  the  far  point  and  a  point 
on  the  retina  are  conjugate  foci.  Hence  an  object  situated 
at  the  far  point  of  any  eye  will  have  a  sharp  image  upon  the 
retina  (Fig.  ;{.'{).  This  may  be  mach-  clean-r  perhaps  if  we 
ccjnsider  the  myopic  eye  from  another  point  of  view.  We 
hu..  seen  that  the  rays  from  a  point  on  the  retina  meet  in 
front  of  the  eye  at  the-  far  point.  We  ma.>  again  u.se  th(> 
pnnciplo  of  revensibihty  of  rays.  If  there  is  a  luminous  point 
at  the  far  jioint,  the  rays  emitted  from  it  which  enter  the  eye 
will  mec-t  on  the  retina  ;  in  other  words,  the  image  of  an 
object  at  the  far  point   will  be  upcm  the  retina. 

From  these  ccmsiderations  we  learn  how  it  is  that  a  patient 
with  myopia  cannot  see  clearly  things  which  are  a  long  dis- 
tance away,  whereas  he  can  see  things  which  are  near.  In 
co.nmon  parlance,  he  is  •'  short-sightc-d."  He  can  see  things 
at  a  distance  better  ii  h.  m  rews  uf)  his  eyes.  This  is  because 
he  thu.s  makes  a  narrow  slit  to  look  through,  and  this  slit  acts 
like  the  hole  in  the  cardboard  before  a  candle  (vide  p.  22). 
The  term  myopia  originated  in  this  peculiarity  {fivenCto 
shut  ;    a,\jr,  the  eye  i.i-  loimtenance). 

The-  ])atient  with  h\  ju  rmetropia,  cm  ilie  other  hand,  can 
see  neither  di.stant  urn  ,„,„■  objects  clearly  with  his  eyes  at 
rest,  since  the  far  point  is  virtual,  and  it  is  impossible  to  place 
an  object  at  its  situation.  We  shall  see  later  that  he  is  better 
off  than  the  myope  by  virtue  of  accommodation. 

We  have  alrcvidy  seen  that  the  emmetrope  sees  only  distant 
cjbjects  clearly  with  his  eyes  at  rest,  since  the  rays  from  suoli 
dwtant  objcicts  are  nearly  parallel.  For  practical  purposes 
objects  more  than  tj  metres  (2(»  feet)  awav  from  the  eye  form 
clear  nnages  upon  the  retina. 

The  condition  of  an  eye,  whether  emmetropic,  hypermetro- 
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rciruciioii,  oi"  iuuic  accuraieiy  its 
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Fik.'.  n7. 
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Fig.  3!t. 


I'lr.s.  ;{(>  :}!). — KtTort  of  porroctiiin  It-nsis  iiptiii  tl\e  hIzc  of  the 
rrtiiuil  image.  In  Figs.  30,  :{H,  where  tiie  o()tical  centre 
ot'  the  I'li.s,  (),  eoiiieide.s  with  tlie  anterior  fo"al  point  of  the 
eye.  F,.  tlie  size  of  the  retinal  image  is  tlie  same  as  in  emme- 
tiopia.  Wheti  the  lens  i.^  closer  to  the  eye  than  the  anterior 
focal  distance  of  the  eye  the  size  of  the  retinal  image  is 
.iinuiiishcii  ;;  ;i:iv;  x  iri;s,  Fij;.  'M)  ^r  :::i:'t-dgeu  (oonoave  len?. 
Fig.  39). 
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Mat.,,   n.tnu.  .on.   sour  fh.  trnn  applies  to  th.  cvo  at  rest. 

v..  l.av,.  Inth.Tto  ,...nM,l,>,,..l  only  s.ch  orrors  of  n.fn.ction 

.     ae  rlu..  to  ax.al  shortcninu  or  i.-„gtiK-nin«  of  tl.c  cv.  (a.w,/ 

.1,7'h'''.  .  '"^  T  '"'"■•'''  ^'^  •"Klenstand  that  ainetropia 
.«  h.  ,1,„.  to  otlHT  .au.s.s.  Thus,  n,vopia  .night  be  due 
to  the  ,..  raet.x,.  pou.T  of  the  ,.ye  heing  too  strong-  in  this 
case  parallel  rays  would  he  brought  to  a  foeus  in  front  of  the 
rotina  c.ven  ,  this  Mer,.  in  its  nornud  position.  Increaseor 
atciease  „,  the  retractive  ].,nver  oi  the  eve  might  be  due  to 

""'Hes  of  tue  nu.d,a.  or  to  alteration  in  the  curvatures  of  the 


13 


.1  active  surfaces  :  au.etropia  due  to  these  causes  is  called 
-"/'.'■  or  cm  tnn  ,n,utru,iu  resp,.etive,y.  Both  are  nu.ch  K^s 
;;""".oM  than  axial  a.uetropia.  Index  .uetropia  is  ve  v  rm ' 
t;-.l.    we^shall    have    a    physiological    exau^ple    of7  i:;;^ 

it  lu',"n'e';""-"'T'>  '""  '"  ^''"""  ''"I""'^-'>«'.""t  because 
£     ,^     us'  r'  :.  ''^•l'^-"'"^'"!"'^  -  "'y'l'ia.  but  because 
t.,..  eause  of  another  v.-ry  troublcson,,.  error  of  refraction 
lied  usi„j,nuU.u,.     In  n.o.t  e,es,  even  rf  they  are  anu^t    2 
he  areas  ot  the  refractive  surfaces  uncovered  b3-  the  pup[ land 
used  ,n  ^  ,s.on  are  ve,y  nearly  sphe.ieal.      ..ueH.nes,  how  " 
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they  are  not.  In  moat  of  these  eases  it  is  the  cornea  which 
is  at  fault,  and  the  error  is  generally  ot  such  a  natiue  that  this 
surface  is  tUitter  from  side  to  side  than  it  is  from  above  down- 
wards. Kven  in  these  eases  tiie  curvatures  in  tlie  vertical 
and  horizontal  meridians  are  both  spherical,  but  the  radius  of 
curvature  of  the  horizontal  meridian  is  lon<;er  than  that  of 
tlie  vertical.  Perhaps  the  iHcssure  of  the  lids  on  the  globe 
tends  to  squeeze  it  above  and  Ix'low.  A  familiar  exami)leof 
such  a  surface,  which  is  said  to  have  a  lorir  ciu'vature,  is  seen 
at  the  base  of  an  ordinary  Ionic  column  (Fig.  4(»).  Here  the 
(cntre  of  curvature  of  the  horizontal  section  is  the  same  as 
tliat  of  the  column,  while  the  centre  of  curvature  of  the 
vertical  section  is  in  a  line  with  the  surface  of  flie  upper  part 


'ii;.  41.  .'>turin  s  coiidid.  \  \  .  Xfi-ticiil  iiiciidiaii  ot  refract- 
ing surface,  more  eiirvcil  lliaii  H  H  ,  tlie  liorizoiitiil  nieridiaii. 
.V.  U.  (.'.  1).  K.  F,  O,  sectidiis  nf  coiuiid.  Frdin  H  to  F  is 
the  focal  interval  of  Sturm.  I)  shows  the  circle  of  least 
dit'fusioii. 


■'t  the  column.  It  is  obvious  that  any  other  section  of  this 
-uitace  t'  an  the  vertical  or  horizontal  will  not  be  spherical 
l)iit  elliptical. 

Wiiat  will  be  the  effect  of  such  a  toric  cornea  upon  the 
I'  fraction  of  the  eye  '.  Clearly  the  more  curved  meridian 
A  ill  have  more  refractive  or  converp  -'  power  than  the  less 
'  n  \((1  :  hence  if  parallel  rays  fall  up'  the  surface  the  vertical 
i  1  \  s  w  ill  come  to  a  focus  sooner  than  me  horizontal.     The  rays 

itter  refraction  will  be  perfectly  symmetrical  when  referred 
'■''  tiie  'crtical  and  horizontal  planes.  They  will  have  two 
'  i  The  whole  bundle  of  rays  is  called  Sturm's  conoid,  and 
ill   distance  between  the  two  foci  is  called  the  focal  interval 

it  Sturm.     It  is  difficult  to  represent  this  conoid  on  a  plane 
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surface  (Fig.  41),  but  wo  can  «ee  what  sections  of  the  bundle 
or  pencil  of  rays  would  look  like  at  different  distances  from  the 

refractive  surface  (Fig.  41,  A G). 

At  A  the  section  will  be  a  horizontal  oval  or  oblate  ellipse, 
because  the  vertical  rays  are  conveiging  more  rapidly  than 
the  horizontal.     At  B  the  vertical  rays  have  come  to  a  focus, 
while  the  horizontal  are  still  converging  :   the  section  will  be 
a  horizontal  straight  line.     At   C,  D,  and  K 
the  vertical  rays  are  diverging  and  the  hori- 
zontal are  still  converging.     At  one  place  in 
this  focal  interval  there  will  be  a  sjjot   ( D) 
where  the  vertical  rays  have  diverged  from 
the  axis  exactly  as  much   as  the  horizontal 
r;>ys   have  converged  towards  it.     Here  the 
section  is  a  circle,  which  is  called  the  circle 
of  /'f,'.s7  diffusion.      At  F  the  horizontal  rays 
come  to  focus  while  the  vertical  are  diverg- 
ing :    the  section  will   be  a  vertical  straight 
line.     Beyond  this  point,  as  at  G,  both  sets 
of  rays  are  diverging   and   the   section  will 
always  be  a  vertical  oval  or  prolate  ellipse. 
What  will  happen  if  the  retina  is  situated 
at  either  of  these  points    of    section  ?     In 
it    is   obvious   that    the   retinal    image   will 
always  be  blurred,  and  it  is  because  the   rays  never    come 
to    a   focus   in   a  single   point   that   the   condition   is  called 
astigmatism   (a,   privative,   a-j-ly/ja,   a  point).     If  the  retina 
cuts  the  conoid  at  A,  where  none  of  the  rays  have  come  to  a 
focus,  exery  meridian  will  be  in  the  same  condition,  though 
in  different  degree,  as  in  the  axial  hyi)ermetropic  eye  :    this 
condition   is   therefore  called  compound  hypermetropic  astig- 
nuifistn.     If  the  retina  is  at  B  the  vertical  meridian  will  be  in 
the  condition  of  an  emmetropic  eye,   whilst  the  horizontal 
will  still  be  in  the  condition  of  a  "hypermetropic  one  ;    this 
condition  is  called  simph    hypermdropic  nMiijmatism.     At  (', 
I),  and  K  the  vertical  meridian  will  be  in  the  condition  of  a 
myopic,  and  the  horizontal  still  in  that  of  a  hyjiermetropic 
eye  :     this   is  called   mixed  asti<jmutism .     At   F  the   vertical 
meridian  is  still  myopic,  whilst  the  horizontal  is  in  the  same 
condition   as   in  an  emmetropic  eve  :    this  is  simple  myopic 
ashgmitism.     Beyond  F,  as  at  G.  both  meridians  are  in  the 


the    first    place 
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condition  of  an  axial  myope,  the  rays  having  crossed  in  the 
\itreoiis  •    this   is  compound   myopic  uMigmatism.     All   these 
positions  of  the  retina  are  met  with  in  actual  practice,  though 
there  is  often  a  combination  of  axial  and  curvature  defects. 
It  will  be  readily  seen  that  such  a  condition  cannot  be 
corrected   by  means   of   any  spherical 
lens.     We  must  obtain  some  means  of 
affecting  one  set  of  rays  more  than  the 
other.     This  means  is  found  in  cylin- 
drical lenses. 

Supi)Ose  CDEF  is  a  cylinder  of  glass 

(Fig.  42)  :   AB  is  called  the  axis  of  the 

cylinder.     If  a  slice  is  cut  off  the  cylin- 

(Irr  by  a  plane  parallel  to  the  axis,   it 

u.iuld   form    a   cylindrical  lens.     Fig. 

t;{  gives  representations  of   a  convex 

and   a   concave   cylinder.     The   direc- 

ti.iii  (th  is  called  the  axis  of  the  cylin- 

di  1    since  it  is  parallel  to  the  axis  of 

ih,    original  cylinder  from  which  the  slice  may  be  supposed 

tu   liave    been    taken.      It  is  important   here  to   warn  the 

student  not  to  confuse  the  axis  of  a  spherical  and  the  axis 

,.t  a  cylindrical  lens,   as    they   are    totally  different  things. 

Hi,  axis  of  a  cvlinder  has  just  been  described  :    the  axis  of  a 

spherical  lens  is  the 
line  joining  the 
centres  of  curva- 
ture of  the  two 
surfaces. 

How  will  a  cylin- 
f'  ical    lens     affect 
parallel  rays  falling 
upon    its    surface  '. 
\\>  I  la   diivcti»m  of  its  axis  it   is  simply  a  plane   lamina  with 
I'irailcl  sides,  so  that  it  will  have  no  effect   upon  the  rays. 
In  th.'  direction  at   right  angles  to  its  axis    it    is   spherical 
on  one  side  and  plane   on    the  other  :    it  will  therefore  act 
f^xn  •tly  like   a   plano-convex   or   a   plano-concave   lens,   i.e., 
it  ^^  ill  make  the  rays  either  converge  or  diverge.     If  a  convex 
cyiiialer  is  hehl  l)etween  a  point  of  light  and  a  screen,  a  posi- 
tion cHu  be  found  for  the  screen  such  that  a  sharp  bright  line 


V\' 


tl  — Hcfractioii  cif  jirtrHllcl  rays  tlii(ni^;li 
H  Dlium-convcx  cvliiidcr. 
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"    ;h.own  upon  ,    ( F,,.  4:^,      this  is  the  focal  line  of  tlu-  eyhnd.-r 
hi.  to    ,.  „ot.,l  that  th.  lino  is  in  the  .lin-ction  of  the  .xi 
.^    .h..   nyhndor      If  another   convex   eyli-ule,.   of     |^    .:^: 
n.M«  h  were  held  with  its  axis  at  ri^ht  anj:!,.  to  the 

'I'  l-K  .     If  the  tux,  cyhndeis  are  put  i„  ..ontaet  with  their 

axes  at  right 
angles,  all  the 
rays  after  re- 
fract ioti  must 
pass  through 
l>  <' t  h  I  i  n  es. 
The  only  place 

™..  ..>.  .i„.„„«h  ■.,„„  „,„„. ,,  „,„.„  „„  ,^::":jj:j 

When  the  cornea  has  its   directions    of   greatest  and  le-,st 
curvature  at    right   angles   to  one  another^he  cllu'r:! 


«^^      li.fnH.t,,,n,,f,|iv,,..,,,,  raysfn.mapoun 


Clynanuo  r..f,a,.ti„n).  ■  '■"'*'   "'•-•""'"""lati.,,, 

Ught  to  bo  retracted  irregularly,  so  that  thore  i,  „„  symmetry 
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at  all  about  tluiu  and  different  groups  form  foci  in  various 
positions.  This  is  called  irrrguUtr  astigrruitism  :  it  cannot  be 
(orrected.  and  can  only  occasionally  be  improved  by  glasses. 

Accommodation. — We  have  to  consider  now  how  it  is 
that  a  person  with  normal  sight  can  not  only  see  distant 
objects,  but  also  near  ones.  If  an  object  is  situated  near  the 
I  ye,  r.ij.,  at  ordinary  reading  distance — about  22  cm.  or  U 
inches — the  divergence  of  the  rajs  which  it  emits  cannot  be 
neglected.  Since  the  converging  power  of  the  refractive  media 
of  the  enuuetropic  eye  is  only  .strong  enough  to  make  parallel 
lays  come  to  a  focus  on  the  retina,  it  is  ob\iou8  that  divergent 
rays  falling  upon  the  cornea  will  not  nearly  have  come  to  a 
locus  (Fig.  4()).  They  will  indeed  be  made  convergent,  but 
only  to  such  a  degree  that  they  would  meet  somewhere  behind 
tli(  ictir.a.  Now  if  we  can  make  the  converging  power  of  the 
<vc  stronger,  a  point  may  be  reached  when  it  is  just  strong 
( tiough  to  bring  them  to  a  focus  on  the  retina.  This  is  what 
is  done  by  accommodation,  and  the  manner  in  which  the 
( (invcrgin^  power  of  t.ie  eye  is  increased  is  by  making  the 
ciystalline  lens  stronger. 

W'c  have  .->een  that  the  refractive  power  of  a  convex  lens 
depends  upon  its  refractive  index  and  upon  the  curvature  of 
its  surfaces.  In  accommodation,  it  is  the  latter  which  under- 
goes change.  The  curvature  of  the  surfaces  of  the  lens  at 
rest  in  the  eye  is  approximately  spherical,  and  the  radius  of 
■iirvature  of  the  anterior  surface  is  10  mm.,  while  that  of  the 
posterior  surface  is  (i  mm.  In  accommodation,  the  curvature 
'if  the  posterior  surface  remains  almost  the  same,  but  the 
anterior  surface  changes  so  that  in  strong  accommodation  its 
radius  of  curvatiire  becomes  6  mm.  The  eye  under  these 
conditions,  which  are  called  its  dynamic  refraction,  has  a 
much  increased  converging  effect  upon  the  incident  rays. 

The  mechanism  by  which  this  change  in  the  curvature  of 
the  lens  is  brought  about  is  as  follows  (Fig.  47).  The  lens 
substance  is  plastic,  so  that  it  tends  to  conform  accurately  to 
ttic  shape  of  its  capsule.  As  has  been  described  (p.  10),  the 
capsule  is  anchored  to  the  ?iliary  body  by  the  suspensory 
ligament.  In  the  condition  of  rest,  the  fibres  of  the  suspensory 
ligament  are  stretched.  In  the  ciliary  body  is  the  ciliary 
nuisclc,  which  takes  its  origin  from  its  anterior  attachment 


to  the  splprofin  flf  fVit 
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.slackening  „,  ,h..  i  ,,„„  n,  t»  S,  '    „     , "ir,'"  .I'  """/  ""' 
mt.  which  bccom,.,  bowed  for.arl  "  """■"'"■ 

.Jl,r;;::-'it:;;;;r';:: '.'"r'-^-  "•■ -■ -  •""•  ■•'  >■•■" 

•'"•  - ■>■  n :.;;;™  t:u::v::::7'  ";-'•■ "":' 

aiit.-iior   surfac..   „f   1 1,..    i  """/"<     l><'ni)h<>ml    ,,arfs   of   the 

'•■■'""■'^v,.::';/::,::Li7L";;:,.:!,r,;:r'  ■ "•■  ■■™'™'  - 


*'"'  "-"'»""■»  ■•'  H- <.■ ry  ,„■ ,„„„„„l»,i„„ 


-  usually  .sufficient  to'  judge  th^diSn  At  ^I-^""  '' 
accommodation  is  exerted  to  itl,-,.  '*''*^"^'^-  /*  this  pomt 
is  as  slack  as  it  is  dos Jh  !  .  '  >a^""inn,  the  lens  capsule 

be  seen  ctarly  atTne  '  fu'  "7^  '"  °^J^^*  ^^^^'^  ^nly 

front  of  the%'  ^'''  I^"'"*  ^^^  ^'^^'"8  ^  ^-'onvex  lens  in 

It  has  been  shown  that  the  far  point  of  the  eye  varies  a<...d- 
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itii.'  to  its  static  refraction,  i.r..  according  to  whether  it  is 
ciiunct  Topic,  !i\  |K'rmetropic,  or  myopic.  The  near  point  also 
\ari('s  with  tlic  static  refraction,  })ut  it  also  varies  with  the 
iL'e  of  the  |)atient,  the  reason  being  that  the  lens  becomes  less 
plastic  as  age  advances.  We  have  stated  that  the  lens  is  a 
mass  of  epithelium  of  which  the  central  part  is  the  oldest  {iride 
p.  1(>).  As  the  lens  gets  older  the  central  cells  become  tougher 
and  more  compressed,  thus  forming  a  relatively  hard  nucleus. 
The  nucleus  is  less  plastic  than  the  younger  cortex,  and  as  age 
advances  more  and  more  of  the  fibres  become  converted  into 
niRJeus.  Consequently  the  lens  tends  less  and  less  to  respond 
tu  changes  in  tension  of  the  capsule.  Thus,  a  child  of  ten,  the 
citrliest  ago  at  which  it  is  jiossible  to  obtain  satisfactory 
measurements,  is  able  to  see  a  small  object  clearly  when  it 
is  only  7  cm.,  or  less  than  3  inches,  from  the  eye.  A  person 
of  thirty  years  of  age  cannot  see  clearly  at  less  than  14  cm., 
(II   about  oi  inches  from  the  eye. 

Now,  we  have  pointed  out  that  the  refractive  power  of  a 
lens  in  dio])tres  is  the  reciprocal  of  its  focal  distance  measured 
ill  mi'tres  {vide  p.  31).  The  same  method  is  applied  to  measure 
the  static  and  dynamic  refractive  powers  of  the  eye.  Thus, 
tlu>  static  refractive  power  of  a  myopic  eye  whose  far  point 
i^  I  metre  in  front  of  the  eye  is  .said  to  be  1  dioptre  ;  this  is 
iiMiaily  e.\pres.sed  by  saying  that  the  eye  has  1  D  of  myopia. 
Similarly,  if  a  hyjiermetropic  eye  has  its  far  point  half  a  metre 
lieliind  the  eye  it  is  said  to  have  2  D  of  hypermetropia.  By 
this  method  the  emmetropic  eye,  which  has  its  far  point  at 
iiitiiiitv,   has  no  refractive  power  when  it  is  at  rest,   since 

1 

r. 

Applying  the  same  method  to  the  dynamic  refractive  power, 
the  ( hild  of  ten,  whose  near  point  is  7  cm.  from  his  eye,  has 

a  refractive  ])ower  of  =  14  D,  and  a  man  of  th'rty  whose 

near  |>oint  is  14  cm.  from  his  eyt'  has  a  refractive  power  of 
liiii 

14 

By  this  means  we  can  obtain  a  general  rule  for  indicating 
the  amount  or  nmpUtude  of  accommodation,  not  only  of  emme- 

::vi''-"-p:v    OF    rTiVOplC    rV??.        i  :::.=:    iS 

'  —  R,  which  states  that  theampli- 


I). 


trouic    h'.lt    ;\\rc:    f>.f    V.\ 

given  by  the  formula  A 


Ill 
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tudc  of  accoMiinndation  is  .',iiial  f,,  tl.         t 

"'"  ••>•<•  v.h,„  f,„,  ac.c,,,„,n,tl    /;''"""'  '•"""'■  "f 

point  in'  niet,",:)  '     -  •'"'  '•""'""^"'  "^  "'"  "'■^^--.  of  ti.e  far 
A  few  oxan.p,,.u.i„,..a...H..  <.,,.,.,..     Th,.s,  t,..  .,n...,.,,,e 
child  of  ton  has  an  aniphtudeof  arconunodation  of  "j"  ^     ^ 

.7ine;ltroJ^hr::;t;;;;"!;'^:t^^^^ 

12o   ~3c       '"^    ^      ^'>om    statistics  which   have 

'«■".;:;';'::;:;;:;';".*;'■■-"■":  -/■■» «-„,„„„  .„, ,,. 

f>c.     H,s  amplitude  of  accommodation  will  1,.  A  .^  ^•'*'  ^_  o 

hypernHL)roYV  ""''"'"^^'  "^  aecomnmdation  of  a 

eyi  ?     Here  the  L  ;:inr  isTi -"T" V'^  '''  ^"^-  ^-'»  '»« 
^easured  in  thi.  d.S  ll^  ^^^  ^  ^^^^ 

those    measured    in    front    of    the    eye.     Hence  A  -.  '"!<'« 
-(-3)  =8  +  3  =J1   D  ^25 

wo  .Id  have  to  be  nlaeedTn        ^^  "'''  '""''^^  '^"«  "hich 

that  the  near  pott'm  gtt  berc^T  tT^n''^  "^^"^'^  ''^  °^^- 
without  using  the  accom  n  If  ^  J  ^*^  '^"^"'""^  d'«tance 
come  to  light'fron.  ^  X  ^  Tr^'  ^'^"^^'"^  ^^^^« 
3  D  has  to  exert  U  D  afZT  J  ^^"'  ^'  hypermetrope  of 
see  clearly  at  12  5  on'  ':"'.;7"^'^^'°"  i"  order  that  he  may 
only  8  D'^of  r  4ommodatioi"  o  T"  "7^*^"^^  '^^^  ^°  -^^^* 
We  see.  then  thatTe  hfl         1  .^  ^^°"*  *^^  ««'»^  '"e.^ult 

accommodatic^n  ,uK  4'^^^^^^^^^^^^^^^  ^^  ^^  --*  -  an.ount  of 
in  order  to  focus  pTralL,rIvst'"".""'°'''^'^'^'^^''"^^-^ropia 

use  this  amount  of  actLm'odT"  '1'""'  '"'  ^^  '^«^° 
objects  clearly.  Again  rZclroMh^^'^^  '°  ''^  ""^^"^'« 
far  point  is  half  a  metre  or  S^  !       f      .  ™^°P^  "^  ^  D,  his 

clearly  at  that  dis  ance  vShourac'        "  '."  '^'^  ^    '^^  ^'"^  «- 
»"ce  without  accommodatin.tr.  hut  he  h-n= 


■^aiamsmit^ 


,m^ 
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t(i  cxcit  ItJ-o  I)  of  accommodation  in  order  that  lu  may  see 
clearly  at  S  em.  from  his  eye.  This  patient,  then,  has  to  exert 
Ticarly  as  much  accommodation  to  alter  his  points  of  clear 
vision  from  ad  cm.  to  8  cm.,  i.e.,  through  42  cm.,  that  a  hyper- 
nutroi)e  of  3  D  has  to  employ  in  order  to  move  his  point  of 
distinct  vision  from  infinity  up  to  12-5  cm.  We  see,  therefore, 
that  the  ranyr  of  accamtnodutiou,  i.t .,  the  distance  between  the 
iar  point  and  the  near  point,  is  not  always  the  same  for  a 
iliwn  ami»litude. 

The  effect  of  age  upon  the  static  and  dynamic  refraction 
is  given  in  Fig.  4J),  which  is  the  result  of  a  large  number  of 
statistics  and  gives  the  average  results.  From  this  table  we 
see  that  even  the  far  point  alters  in  advanced  age.  After 
about  fifty  the  eye  tends  to  become  hypermetropic,  so  that 
at  eighty  it  has  about  2-5  D  of  hypermetropia.  This  has 
nothing  to  do  with  accommodation,  and  hence  nothing  to  do 
witli  loss  of  plasticity  in  the  lens.  It  is,  however,  due  to 
changes  going  on  in  the  lens,  viz.,  an  alteration  in  its  refractive 
index  so  that  it  has  a  weaker  converging  power. 

The  icfiHctive  indices  of  the  successive  layers  of  the  lens  increase 
troiii  till-  jicriphery  towards  the  nucleus.  The  effect  is  twofold  : 
it  tends  to  forrt'ct  aberration  by  increasing  the  con- 
Nt'igcuce  of  the  cent  ml  rays,  and  the  total  refractive 
index  of  the  whole  lens  is  increased,  being  greater 
lluui  the  refractive  index  of  the  nucleus.  For  it 
may  he  lo()k<>d  upon  as  a  central  bi-convex  lens 
eiuapsuled  in  two  menisci  (Fig.  48).  The  menisci  act 
as  concave  lenses  i)ecause  the  curvature  of  the  nucleus 
IS  i^reiiter  than  that  of  the  periphery  of  the  lens. 
Hence  they  teutl  t<>  coiuitcract  the  effect  of  the  central 
lens,  but  not  so  nuich  as  if  their  refractive  index  was 
t  he  same.  In  old  age  the  index  of  the  peripheral  layers  increases, 
Ml  that  tlie  total  refractive  index  of  the  lens  becomes  less,  and  the 
eye  Ijccomes  hypermetropic. 

If  wti  ttu-n  our  attention  to  the  curve  of  the  near  point  we 
see  that  the  amplitude  of  accommodation  gradually  diminishes 
throughout  life.  Now,  we  are  accustomed  to  hold  books  for 
leading  or  work  for  sewing,  &c.,  at  about  10  inches,  or  22  cm., 
from  the  eyes.     In  order  to  be  able  to  see  clearly  at  25  cm. 
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Hw.  look   , a    tluMahK.   u.  shall  s..,Mhat  a„  .„Hno,n,,,.  has 
o'll.v    4   I)  of  accotnm.Klation   left  at  almiif   forfvon,.  ,  . 

^loM-,.      If  he  ,s  ahout  fortv-six   hr   will   have  onlv  •{    r>     ♦ 
aoc^nnwKlation  l..ft       H.  .ill  „ot  no.   ,.;;;m;.  ^:^^^^^^^^^ 
at  2..  ,wn..  I.ut  lu.  w.ll  luu.Mo  holdlHs  hook  fartlH.  o,T  "i^ 

'"     .-{  ••*•*•■'"■      '♦•'"''■--^>ill<'l<l.Th..uillhav,.,oh..Kl,lu. 

'-"i<  y.t  faHluT  otT,  and  h.-  will  pn.l.ahly  have  to  „s..  v.-ry 


large  print   or    h.  will    not    see-    ..K-arh-    at    all      This  is  H 
-nd.  .on  which  is  called  ,r,.,yo,,a  (rr,..;^[  „  ^  '^  ^''" 
It   w  11   be  seen  that  a   patient   never  requires   nu.re  than 

+  4  D  to  correct  his  presbyopia  only,  since  that  is  the  -LTl 
of  acconnnodation   r.-quired' to   pla^.   the  t    ,  int         X 
lasting  ennnetropic  eve  at  readiL  disf.nce       1 
rue  to  remember  iv  th.f  .  '''^t''""''     A  convenient 
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Tlic  nilf  firs  in  giving  rath<r  too  liberal  u  correction  ;  a 
>lij.'litlv  snialU-r  correction  is  often  more  comfortable. 

It  is  a  common  error  amongst  stiuients  to  think  that  pres- 
lt\(i|)ia  is  a  condition  which  commences  at  about  forty-Hve 
VI  ars  of  age  in  emnietropcs,  and  earlier  in  hypermet ropes.  Of 
course  this  is  not  so  :  the  condition  which  has  been  increasing 
throughout  life  first  becomes  troublesome  when  the  near  ])oint 
of  the  eye  has  receded  so  far  that  it  is  beyond  con'fortable 
reading  distance. 

There  are  two  other  phenomena  which  occur  with  accommo- 
dation, one  affecting  the  iris,  the  other  the  direction  of  the 
eyes.  In  order  that  we  may  see  a  near  object  we  must  l(K)k 
at  it  ;  hence  in  order  that  we  may  see  it  at  the  same  time  with 
l)<>th  eyes  they  must  each  turn  inwards  or  converge.  The 
amount  of  convergence,  like  the  amount  of  accomnuxlation, 
(lc|)cnds  upon  the  distance  of  the  object.  It  is  therefore  easy 
to  understand  that  there  is  a  close  relationship  between 
accommodation  and  convergence.  We  shall  have  more  to 
say  upon  this  subject  when  we  consider  the  various  forms  of 
s(|uint. 

When  we  aicommodate  for  a  near  object  the  pupil  becomes 
sMialier,  orctmtracts.  Experiment  has  shown  that  thismove- 
imiit  of  the  iris  is  ass(x;iated  with  the  accompanying  act  of 
(oiivergence  rather  than  with  accomuKxIation  per  ae.  It  ia 
|imi)al)ly  of  the  nature  of  an  associated  movement,  or,  as  I 
have  termed  it,  synkinesis  (aw,   with,  Kivqatf;,   movement). 

CoMtraction  of  the  pupil  during  accommodation  is  not  for 
tlic  purpose  of  diminishing  aberration,  since  this  is  already 
•  iiininished  by  the  act  of  accommodation.  It  has  the  effect 
ot  compensating  for  the  relative  increase  of  light  entering  the 
<•>(•  from  near  objects,  but  is  greater  than  is  necessary  to 
|M(>(luce  this  result. 

It  is  not  uncommon  for  the  refraction  of  the  two  eyes  to 
lie  (litTerent  :  this  condition  is  called  animmftrojtm  (a,  priva- 
tive ;  Irro?,  equal ;  fiirpov,  measure).  It  might  be  anticipated 
that  this  could  be  corrected  to  some  degree  or  entirely  by 
imr'(|\ial  accommodation  in  the  two  eyes.  Thus,  if  one  were 
riiimctro])ic  and  the  other  hypermetropic  both  eyes  would  be 
ilii<-  to  di.stinguish  di.stant  objects  clearly  if  the  hypermetropic 
<iiif  alone  accommodated  the  requisite  amount  to  correct  its 
iiNjiermetropia.     It  has  been  conclusively  proved,  however, 
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».v       ..  ,,ro,HT  Klasse.  clear  visi,,,,  is  wholly  nnicHMilar 

Alllx.uKl.  astigmatism  is  ..hiofiy  .hu-    t<;fa„ltv  curvatur,. 
of  tl.,-  ,.orn<.a,  u,  somo casc-s  there  is  also  h.nti,„lar  astiKmatism 
Uus  .s  not  generally  <l,.e  to  unequal  curvature  of  the  surf  e' 
•""  to  shght  tilting  of  the  lens,  so  that  the  inei.Ient  ra      f  Ji 
"l-;  ■;  "''l-l-^iy.     If  we  look  through  a  tilto.i  gla J  ens  a 
Pnnted  n.atter  we  shall  s.-e  that  the  letters  beeome  dist   rt<H 
and  elongated  in  one  dueetion  ;   this  is  a  form  of  astigm  tL  , 

natu.e  that  ,t  tends  to  eounteraet  the  eorneal  astigmatism. 


Fid.  r)!»._S|)l„.rical  (il.erniticn. 

though  sometimes  it  adds  to  the  effect.     A.,  in  anisometropia 
•t  m.ght  be  thought  that  astigmatism  could  be  corrected  b'- 

i  .I''?''  ""^  "^*  ""^  **''  ^^'''-'^  ot-  l^*''"«-,  the  anterior 
t\tn  r  ,  e\  TT''  'T"^'  '""^^^  ^"•■^•^^  -  ^^^  horizon: 
ete  of  ft  T  T'^""-  ^^''  ^^""'^  counteract  the 
effect  of  the  ordinary  form  of  corneal  astigmatism.  It  has 
been  proved,  however,  that  this  also  d..s  not  occur.  Wh^^ 
the  chary  muscle  acts,  it  acts  equally  all  round  the  circle  •  and 
when  one  diary  mu.scle  acts,  the' one  in  the  wot;  eve 
acts  snnultaneously  and  equally  under  ordinary  ionditiorS 

The  Pi'PiLs. 
The  iris  acts  like  the  diaphragm  of  any  ordinary  optical 
system   such  as  a  photographic  camera  e/a  „,icro.^H,e      h 
d..sc-ussmg  the  effects  of  spherical  mirrors  in  reflecting   and  o 
spher.eal  surfaces  in  refracting  the  rays  of  light,  we  safd  that  Tn 
-eh  case  they  were  all  brought  to  a  focu.f  in  a  single     oin 
rh..s  .s  really  only  an  approximation,   which   is  J.Lt^L 
accui  ate  lor  rays  close  to  the  axis.     In  a  convex  spheHcal  lens 


i 


KI.KMKNTAKV    PHYSIOLOCICAL   OITICS      .IT 


fnr  instiuur,  panilkl  rays  ruar  tin-  axis  nu-tt  at  llu-  {trimipal 
locus  [liilf  p.  2H).  The  rays  farther  away  from  tho  axis, 
hdwcvcr,  arc  refracted  too  iiiucli,  so  that  tlicy  cut  the  axis 
tuarcr  the  h'tis  than  the  principal  focus  (  Kig.  aO).  This  causes 
a  lihirrinjj  of  the  edj^es  of  the  i.  ai^c,  which  is  said  to  he  due 
to  sjihirkul  (iliirnition.  The  ti  a])hragni  cuts  off  these  ))eri- 
pheral  rays,  and  thus  i)reventH  tho  blurring.  In  the  eye  the 
surfaces  are  not  even  spherical  near  the  j)eriphery,  and  are 
often  not  so  in  the  centre,  so  that  much  more  aberration  is 
liable  to  occur.  The  iris  reduces  the  effe*  of  the  evil  to  a 
Miiniinum. 

There  is  also  another  form  of  aberration  due  to  the  imperfect 
iifraction  at  spherical  surfaces.  White  light  is  made  up  of 
all  the  colours  of  the  spectrum.  The  component  rays  are 
refracted  differently,  the  violet  most,  the  red  least.  Hence 
there  is  a  tendency  for  the  white  light  to  be  split  up  into  its 
components,  in  which  case  the  image  will  have  a  coloured  edge. 
Ill's  phenomenon  is  called  chromatic  aberration. 

When  lij^ht  enters  the  eye  and  falls  upon  tlie  retina  the 
pupil  contracts.  We  have  already  seen  that  the  pupils  also 
( ontract  when  the  optic  axes  converge  in  accommodation. 
On  the  other  hand  they  dilate  if  the  skin  of  any  part  of  the 
body  is  pinched  or  any  sensory  nerve  is  stimulated  to  the 
extent  of  causing  pain.  These  responses  to  stimuli  of  various 
kinds  are  very  rapid  and  delicate,  and  are  easily  observed. 
When  they  are  altered  by  disease  the  changes  which  iwcur 
atTord  very  valuable  information  as  to  the  condition  of  the 
iiei  ve  tracts  involved.  The  tracts  are  rather  complicated,  but 
it  is  essential  that  they  should  b°  understood. 

I'nder  normal  conditions,  with  equal  illumination — a  point 
t  oo  frequently  neglected — the  pupils  are  equal  on  the  two  sides. 
It  is  very  rare  to  meet  with  unequal  jjupils  in  a  normal  person  : 
such  cases  do  apparently  occur,  but  every  possible  patholo- 
Liical  cause  must  be  eliminated  before  we  admit  that  the 
condition  is  an  idiosj-ncrasy. 

On  the  other  hand,  the  si/e  of  the  pupils  varies  much  in 
'liferent  people  under  the  same  conditions  of  illumination,  &c. 
Ill  old  people  it  is  smaller  than  in  the  young,  sonu'times  to 
-<i  great  an  extent  that  the  puiiils  are  almost  "  i)in-point." 
:  .'ii  y  urc  oiten  oiiiaiier  m  iiypeiiut-iiopt-s,  anG  larger  in  niyopcs, 
than  in  emmetropes  ;   they  are  said  to  be  smaller  in  blue  eyes 
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n,,.  ,„„tor  ,„„e,v,.li„„  „(  the  pupil  i»  ...  M|„„.s  ,f.j'    jll 

piercing  the  sclerotic  around  the  rntiV  n^..,.„    u  ■       ,     '^J"^' 
™-.pan,v  with  ,he  ,hor,  cil.ary  .r.e  rk'  !*"  %,'""  t*/""  "' 

svnii)atheti(i      Tn   fj,;  .      "^  "'^"^"'^  ^^to  the  cervical 

J     xus  into  the  skull,     fhey  run  over  the  anterior  part  of  th  « 

»:  :L,;-::--^i:;-;;-.-;;--^ 

ihene  complicated  paths  uill   be  seen  at  a  a  Z  Tu 

accompanying  diagrams.  *  ^'''"''  '"  ^^e 

•N.s.      ll>c  light  rcHcx  IS  earned  out  entirely  through  the 


CC.lp.  I  A 


C^^t  -  fly  nip. 


SttJtate  If- 


Ik..  .)!.-  Dmpnim  of  tlio  efferent  piipillttrv  patlis.  Dotted  lines, 
|"ipill.,-..„n.stn<t(ir  :  ///  uur.,  uupleuH  of  tliird  nerve;  c.q..  eiliary 
;jnr.L;li.,n  ;  it.r.,  sluirt  eiliary  nerves.  Solid  lines,  piipillo-dilatator": 
"'/  .  liyi)othetiertl  diltitiitor  eentre  in  the  mrdiilla  ;  r.r-gp.i..  Budge's 
"iiln  M  <ili<.-spin.ile  iiiferius  ;  D  I,  D  II,  I)  III,  first,  seeund,  and 
'liii'l  ilnisal  nerves  (see  text)  ;  r.c.  ramus  communieans  ; 
■I'll. It.'  ^r^m^ilion  ;  (inn.  V.,  aiuiulus  of  V'leussens  ;  /.-• 
'  •  '\  II  111  KMtinlion  ;  rfiv.  Hymp.,  eervical  sympatlietic 
'  'lA'.-iil  >;unKlion  ;    (Uihu.  ,/.,  Gasserian  ganglion 


Stellate  ij., 
II'. ij.,  inferior' 
K.i'.g.,  superior 

,      ,  , .  ...  _--^ n.  VI,  ra.  first, 

'|ii.l.  ,iri(l  lliir,l  divisions  of  tli"  fifth  nerve  ;     l"  misiil.  nasal  braneh 
""   "lihlliahnie  (first)  division  of  the  fiftli  nerve  :    I.e..  long  ciliary 
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constrictor  centre,  >o  \vc  may  i.ut  the  dilatator  tract  aside  for 
tl>c  moment.  The  afferent  Hhres  are  contained  in  the  optic 
nerve,  an.sinj;  from  all  parts  of  the  retina  (Fitr  -)•>)  It  is 
unknown  -.vhetlier  they  helonj,'  to  the  large  or  the  suiall  fibres 
of  the  optie  nerve,      ft  is  eertain  that  they  undergo  partial 

decussation  in  the 
chiasnui,  like  the 
visual  fibres,  and 
that  they  enter  the 
optic  tracts.  It  is 
also  certain  that, 
unlike  the  visual 
fibres,  they  do  not 
enter  the  lateral 
geniculate  body, 
but  leave  the  tract 
to  pass  by  an  un- 
known path  to  the 
liiird  nucleus. 

The      constrictor 
centre     possesses 
■'  tone,"  {.(.,    it     is 
perpetually  sending 
out  impulses  which 
keep    the     pupil 
slightly  contracted. 
If  light    falls    upon 
the    retina    oi     one 
eye    Its    pnpij  eon- 
tracts —  ///,       </irc'ct 
/■I  act  ion     to     liijht  : 
but    the     puj)!!    of 
the     op])osite      eye 
also   contracts 
simultaneously — tfic 
consotswil    rcartinn 
to  Ihjht.     This  consensual  reaction  should   always   be  tested, 
since  it  gives  iLseful  information  which  cannot'  be  obtained 
trum  the  direct  rcactio:i.     Thus,  if  there  is   a   block   on  one 
o])tie  nerve  so  that  there  is  no  direct  reaction  to  light   but 
the  consensual  reaction  from  light   thrown  upon  the  other 


W-^m,c 


tfUC 


J  !(..  .>•!.  DiiinniiiKif  thciilfiiviit  (111(1  crtcrcnl 
inijiillaiy  ,),itlis  tor  liulit  .stiimili.  Alff.oiit 
piitlis  l-n,iM  left  sides  cf  rctiria%  tliipk  solid 
lini's  :  Mtfcrviit  i)atlis  I'nmi  rij:lit  .sides  nf 
ntiii.T,  thitk  duttcd  Jiius  ;  cttcrcnt  patlis 
"t  loft  fvi'.  thin  SI. lid  lines  ;  cltVront  paths 
nf  riglit  cyo,  tliin  ddttcd  lines.  //■.,  iris; 
U,  retina;  //.,  ()])tie  nerve;  ii.t.r.,  optic 
ti-iiet  ;  (_\,U.  Siipi.,  colliouhis  superior  or 
anterior  eori)iis  quadrigc  niinuni  ;  ///)•,/ 
'iiir.,  niuleiis  of  third  nerve  ;  c/.b.,  exter- 
nal peniculiile  Imdy  ;  cj..  eiliary  f,'.mglion  ; 
K.c.ii.,  short  eiliai'v  ner\es. 
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i  \r  is  iininipairod,  we  know  that  tho  block,  wliatcvcr  it  may 
I..  (Iocs  not  affect  the  efFereiit  constrictor  tr.ict.  I.r.,  the  trunk 
it  tlic  third  nerv"  the  branch  to  the  inferior  ohhcjue,  and  tho 
-li'Tt  ciliary-  nerves  are  intact.  The  consensual  reaction  is 
|iinh;ihl"-  carried  out  by  means  of  fibres  which  unite  the  two 
n.nstrictor  centre;^  in  the  third  nuchMis. 

iliat  tlie  afferent  pupil-constrictor  fibres  undergo  partial 
i|i(  ussation  in  the  optic  chiasma  is  proved  by  We  licke's 
In  iiiiiinojiic  pupil  nitrliun.  This  reaction  is  i)atnognomonic 
it  disease  of  one  .)j)tic  tract.  It  will  be  seen  from  Fig.  52 
ihit  such  a  lesii  -  -.  .11  cut  off  the  afferent  impulses  from  corre- 
-I'niidiiig  halves  of  each  retina,  i.e..  from  the  temi)oral  half  of 
niir  luid  th(>  iia.sal  half  of  the  other.  If  light  is  thrown  upon 
tlii>f  parts  of  the  retina'  the  pu])ils  do  not  c(jntract,  but  if 
I'  I- 1  hroun  on  the  other  halves  of  the  retina)  the  pupils  respond. 

Tlic  sensory  reflex  is  more  comi)Iicated  than  the  light  reflex, 
till  licith  the  dilatator  and  the  constrictor  centres  playapartin 
!-  |i>(,<iMction  under  normal  conditions.  It  has  been  shown 
ill  It  sensory  sti?nulation  cau.ses  first  a  rapid  dilatation  of 
I  III  |>u|iil  due  to  augmentation  of  the  dilr.tator  tone  through 
ilic  cervical  sympathetic,  and  then  a  second  dilatation,  rajnd 
Ml  I'M-rt  but  slow  in  disappearance,  due  to  inhibition  of  the 
I  mi-trictor  tone.  There  are  other  reflexes  and  synkineses. 
■  ■/  .  emotional,   which  need  not  detain  us. 

Minute  examination  of  the  pupil  when  the  intensity  of  the 
li-i..  filtering  the  eye  is  altered,  shows  that  the  pupil  contracts 
iml  then  oscillates  rajndly,  finally  .settling  down  into  a  condi- 
'1'  11  (if  contr.xction  which  is  slightly  less  than  the  summit  of 
the  tirst  wave.  In  its  sudden  response,  the  pu])il  as  it  were 
iiver->te|i-  tl.e  mark,  oversteps  it  again  in  the  opposite  direction, 
nil  I  so  nn,  Two  different  types  of  exaggeration  of  this  oscilla- 
li'iii  arc  met  with-  undf^r  abnormal  conditions.  One  is  the 
I'lMilition  in  w'.iich  the  oscillations  are  very  large  and  ea.siiy 
~i  I  '1.  and  which  are  to  a  large  extent  independent  of  the  light 
tilli.iL'  u])on  the  eye.  This  is  called  hippits  ;  its  origin  is 
'lb-' lire,  but  it  undoubtedly  depends  upon  the  rhythmic 
ifiivity  of  the  nerv^.-is  centres,  and  is  not  a  peripheral  ])heno- 
im  imn.  More  i,  ,  'ant  is  the  lack  of  sustained  contraction 
lUHJer  tiu-  conti'!  mfli.^nce  of  light.     Here  the  jiupil  con- 

tracts sluggi.shly  when  the  intensity  of  the  light  is  increa.sed, 
but   wiiile   the   light  is  still  kept  constant  it  slowly  dilates, 
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often  with  suporpoHed  sluggish  oscillations.  This  is  a  patho- 
logical phenomenon  dependent  ui)on  diminished  conductivity 
in  the  afferent  path  of  the  light  reflex,  i.e.,  usually  in  the  <,ptic 
nerve  {.sir  Ketrobulhar  Neuritis). 

Drugs  are  so  frequently  emj)loyed  in  r.phthalmic  j)racticc 
for  the  i»urpose  of  dilating  or  constricting  the  pupils  or  para- 
lysing the  accommodation,  that  it  is  important  to  know  exactly 
how  they  act.  Pupil-dilating  drugs  are  called  mydriatics  ; 
pupil-constricting,  nnotics  ;  drugs  whicJi  paralyse  the  ciliary 
muscle,  cycloplcgics.  All  drugs  which  dilate  the  i)upil  also 
paralyse  the  accommodation  in  greater  or  less  degree  ;  many 
attempts  have  heen  made  to  discover  a  drug  which  will  effect 
the  former  purpose  without  the  latter,  but  without  success. 
Similarly,  all  miotics  stimulate  the  ciliary  muscle  to  contract, 
so  that  the  eye  assumes  a  condition  of  partial  oi  complete 
accommodation. 

The  vexed  (piestion  whether  these  drugs  act  upon  the  respec- 
tive muscle  fibres  or  upon  the  nerve  endings  contained  in 
them  need  not  !)(>  discussed  here.     The  strongest  invdriatlc 
which  ue  i)ossess  is  (itro/jin  ;    it  paraly.ses  the  sphincter iridis 
and  ciliary  muscle  comi)letely,  and  is  .said  also  to  stimulate 
the  dilatator  iridis.     It  has  so  jjotent  an  action  that  it  abo- 
lishes the  tone  of  the  ciliary  mu.scle.     Thus,  an  emmetroinc 
eye  placed  fully  under  the  influence  of  atiopin  beconv  s  hyi)er- 
metropic  to  th.-  extent  of  about  1  D  :   this  mu.st  be  taken  into 
account  in  correcting  errors  of  refraction.     Atiopin  soluticm 
(e.g..  1  per  cent.)  instilled  into  the  conjunctival  sac  is  ab.sorbed 
through  the  cornea  into  the  anterior  chamber,  where  it  acts 
locally   uj)on  the  intrinsic  muscles.     It  takes  a  considerable 
time  to  cause  complete  j)aralysis,  h(>nce  it  is  usual  to  order  it 
for  use  at  home  thrci'  times  a  day  for  at  least  three  days. 
The  effects  do  not  ])ass  off  for  about  ten  days.     One  drop"^of 
0-5  per  cent,  atropin  sulphate  solution  causes  wide  dilatation 
of  the  pupil  in  thirty  to  forty  minutes,  and  coini)lete  paralysis 
of  accommodation  in  about  two  hours;    the  effects  do  not 
pa.ss  off  entirely   till   from    three  to  seven   davs.     Duboisin. 
hyoscin  or  scopolamin,  and  daturin  act  similarly  to  atroi)in. 
Hoiiuifmpin  acts  more  quickly  than  atroi)in,  and  the  effects 
pass  off  more  quiikly.     Its  full  effect  is  obtained  bv  an  oily 
solution   (in  01.   Ricini,   1    p-r  cent.)   in  three-quarters  of  an 
hour,  especially  if  combined  with  cocain  (2  percent.),  which 
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:,rts  chifHy  bv  increasing  thi-  pfrin.alHlity  of  the  loiiua.  The 
,  iT.rts  pass  off  eompletely  in  forty-eight  hours,  or  n)ueh  more 
■  luicklv  if  a  (h-.)])  of  cseriii  (1  per  cent.)  is  instilled.  Tho 
mixture  of  hoiuatropin  and  cocain,  which  is  commonly  em- 
,,l,,v<>d  for  estimating  refraction,  does  not  paralyse  the  intrin- 
.irinusdes  so  fullv  as  atropin,  the  tone  of  the  cihary  inu.scle 
n,,t  Lcing  abolished  so  thoroughly.  Homatropin  probably  acts 
upon  the  iris  through  tlu-  sphincter  only. 

Corain.  besides  its  anesthetic  effect  through  the  endings 
(t  the  Hfth  nerve  in  the  cornea,  iris,  &c.,  also  stimulates  the 
^\  inpathetic  nerve  endings  in  the  dilatator  iridis.  It  does  not 
paralyse  the  sphincter,  .so  that  the  dilatation  of  the  pupil  is 
,„il\  moderate,  and  the  pupil  continues  to  react  to  light  even 
attir  prolonged  ajjplication.  Cocain  is  a  useful  drug  in  con- 
liriiiing  the  diagnosis  of  paralysis  of  the  sympathetic  nerve  : 
if  thisTicrve  is  paralysed  cocain  fails  to  dilate  the  pupil.  The 
( !lr(  t  is  not  due  to  degeneration  of  the  nerve  endings,  as  I  have 
Ini.n.l  that  cocain  fails  to  act  very  soon  after  section  of  the 
>\  inpathetic  in  the  neck  in  animals. 

/•;>-, //(  or  ph\sostigmin.  the  most  powerful  miotic  we 
|.o>s(.ss,  acts  l)v"  stimulating  the  third  nerve  endings  in  the 
M.liitKter  and  in  the  ciliary  muscle,  it  is  therefore  an  antago- 
nist of  atropin,  but  it  is  unable  to  overcome  the  dilataticm 
produced  bv  atropin.  On  the  other  hand,  eserin  readily  over- 
((imcs  the  dilatation  produced  by  homatropin  and  cocain. 
rhr>c  facts  are  of  very  great  im|)ortance  and  must  be  care- 
liiilv  borne  in  mind.  Comparably  with  cocain  eserin  fails  to 
piudiicc  const' iction  of  the  pupil  after  section  of  the  third 
nci'xc. 

Kscriu,  unlike  the  common  mydriatics,  causes  some  smarting 
.,ti(i  injection  of  the  ciliary  vessels  when  instilled  into  the 
>  onjunctival  sac.  What  is  more  unpleasant  is  the  '"  drag- 
LiinL'  '■  sensation  in  the  eye  which  i)atients  t  lUiplain  of  when 
It  i'-  acting.  It  may  be  so  irritating  as  to  cause  vomiting,  but 
tliis  only  occurs  in  very  sensitive  persons  or  when  the  drug  is 
pn-lud.  Owing  to  these  .symptoms  it  should  not  be  instilled 
innrc  frequently  nor  in  stronger  doses  than  requisite  to  ensure 
till  (1, sired  result.  A  0-5  per  cent,  solution  or  one  considcr- 
ii''l\   weaker  is  often  adequate. 

Ilscrin  begins  to  contract  the  ])upil  and  cause  spa.sm  of 
ac(ununu(iatiou  in  about  Hve    minutes;    its  maximiun  effect 
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i.s   reached   i„   twenty  to  forty-Kve   .ninutes.     The  effect  on 

rr;S::'ir -'^ -'-•-- that  on  t^;;;:; 

l>ilocarpin  acts  si.nilarly  to  eserin,  hut  i.s  less  potent 
In  irritative  „„ohi.s,  due  to  stimulation  of  the  /hird  nerve 
.«ht.  accommodation,  and  eserin  uill  cause  greater  con!  c 
t,„n,  atropm  d,  atation.     In  paralytic  miosis,  due  to  parat^ 
!    of   the  sympathetic,   light,   accommoclation.   and   eserin  S 
cause  constriction,  atropin  little  or  „o  dilatation 

In  spastic  mydriasis  light,  accommodation  and  eserin  wi'J 
ause  constriction.     In  paralytic  mydriasis  there  is  no  reaotln 
to  light  or  accommodation,  and  eserin  acts  very  3y 

V^i.si^\L  Pkrceptions. 

Wlien  light  falls  upon  tl,e  retina  it  acts  as  a  stimulus  to  a 

sensory  nerve  ending.     As  contact  of  the  skir.  wi^Ta  ford.n 

substance  causes  the  sensation  of  touch,  so  sthnulation  offe 

retina  causes  v  sual  oercentinnu      tu      u     "'""'^'O"  oi  the 

and  the  psychological  mterpretation  of  these  impulses  ir  the 
bram  which  we  call  tactile  sensation,  are  all  rekth^  ^s  '    le 

anci'^^rLs::::^^ -^^'^  ^^- ------ ;^^ 

Wo  may  first  very  briefly  c„„»ider  the  change,  which  occur 

o<therc.i„„,epfhc,i;/,^^-:fcTtr.t"hS":!t-r: 

on  one  'eti  "a  ok^    '  reffToTbl.h  Th     ".  ^°V'«'' 
kept  in  (larltne,,      ni  li  ?         ,  '  *""«''  *«  "">«  be 

of  electrical  potential  are  set  np'in  the'rn.  '     "     '°°*'' 

.«*  'rrxusn  te^rrreitriir 'T  "'^"•' 

o<  three  kinds,  which  are  called  ITl^S  ^t,  the 'SC 


im 
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Sense,  and  the  Sense  of  Form.     Each  of  these  may  become 
disordered,  so  we  must  examine  what  they  really  mean. 

The  Li^ht  Sense  is  the  faculty  which  permits  us  to  perceive 
light,  not  only  as  such,  but  in  its  gradations  of  intensity.  By 
utilising  shadows  cast  by  the  retinal  blood  vessels  upon  the 
rods  flTiU  cones  it  can  be  proved  that  the  neuro-epithelium  is 
tiie  actual  sentient  layer  of  the  retina.  It  is  in  this  layer 
that  the  clear  images  of  objects  in  the  out«r  world  are  focussed. 
The  rays  stimulate  the  rods  and  cones  and  give  us  the  sensation 

of  light. 

If  the  light  which  is  falling  upon  the  retina  is  gradually 
reduced  in  intensity  there  comes  a  point  when  it  is  no  longer 
|KTceived  :  this  is  called  the  luj/d  minimum.  It  varies  very 
greatly  according  to  the  amount  of  light  which  has  been  falling 
upon  the  retina  before  the  observation  is  made.  We  art>  all 
aware  that  if  we  go  from  bright  sunshine  into  a  dimly  lit  room 
we  cannot  {)erceive  the  objects  in  the  room  until  some  time 
has  elapsed  :  the  eyes  have  to  become  "  adapted  "  to  the 
amount  of  illumination.  Hence  observations  on  the  Ught 
minimum  are  only  comparable  one  with  the  other  when  the 
eve  is  in  the  condition  of  dark  adaptation.  Since  this  involves 
keeping  light  from  the  eye  for  at  least  twenty  to  thirty  minutes 
the  investigation  is  tedious,  and  perhaps  this  is  the  chief 
I  lason  why  it  is  much  neglected  clinically.     The  light  minimum 

r  the  fovea  is  considerably  higher  than  for  paracentral  and 
IH'ripheral  parts  of  the  retina,  and  retinal  adaptation  affects 
the  macula  relatively  little. 

Having  ascertained  the  light  minimum,  if  the  light  is  gradu- 
ally increased  in  intensity  there  are  points  at  which  we  can 
clearly  distinguish  a  difference  in  the  amount  of  illumination. 
We  can  do  this  best  if  we  have  two  illuminated  areas  of  equal 
size  to  compare,  as  is  done  in  special  instruments  for  the  pur- 
pose, called  photometers.  We  can  then  find  out  how  much 
liiighter  (me  area  must  be  in  order  that  we  may  distinguish  a 
iiiTorence  in  illumination.  This  is  called  the  light  difference. 
it  is  found  to  vary  with  the  amount  of  illumination — the 
.■icater  the  amount  of  illumination  the  greater  will  have  to 
'•'I'  the  difference  in  order  that  we  may  be  conscious  of  any 
!ii!trence  at  all.     Indeed,  light  difference  tends  to  follow  a 

ell-known  law  which  is  approximately  valid  for  all  sensory 

•ipressions  (Weber's  Law). 
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Neither  „f  these  furietions  „f  the  Hght  8en«e  is  much  used 
'"  .<>l>f.thal,n..|.,,y.  There  is  no  .louht  that  the  ligh  trninirum 
^.nc^.ase<  ,n  .l.eases  whu-h  i.npair  the  preeipient  e  ZT 
V.Z  the  r,Kls  and  conen  (see  Retinitis  pig.nent.La).  ft  is  said 
that  disease  ..f  the  ecnrlneting  elen.ents,  the  nerve  hbns 
eauses  increase  in  th(.  Hght  difference  ' 

The  rcKls  ap,>ear  t..  be  mnch  more  sensitive  to  low  illumina- 
■on  than  the  cones  so  that  in  the  dusk  we  see  with  ZZ. 
i^o,,nc  .,su,n).     Ncx^turnal  animals,  like  the  bat.  have  few 
or  no  cones.  "cm  jtw 


i 
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'         The  Form  Srns.,  which  is  next  in  importance,  is  the  faci  Itv 

V  udi  ena    es  us  to  perceive  the  shape'of  objects  in  the  oliS 

uorld      Here  the  cones  play  the  predominant  part  and  where 

t'  :;;::  m'"T'.^^*'r  '^"^  '"-«*  highl^differentrated 

falls'  off  I  .',  '^'''  '^'  ^"'■'"  ^"^""^  *«  '"««t  acute.     J 

falls  off  very  rapidly  towards  the  periphery    as  i^  shown    n 

wfh    'i'  T     "  "."°*'^^^^>^  ^hat  the  curv.  agrees  fairly  weM 
Hith    he  diminution  in  the  number  of  cones.     AVe  are  L us 
tomed   o  speak  of  acuity  in  distinguishmg  the  shares  of  o3s 
^^acutty  of  vuton.  and  we  mean  by  that  the  greatest  acuitv 
wh,ch  It  ,s  possible  to  obtain.     The  acuity  of  vilrttrefore'^ 
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applies  to  central  vision,  or  the  vision  of  objects  whose  images 
are  formed  at  the  fovea  and  its  immediate  neighl)ourhood, 
the  m.'x'ula  hitea. 

Tilt'  t'unn  sfii"*'  \'<  ?i<>f  »i  purely  retinal  fiinctiori.  but  in  the 
perception  of  coniiMwitt-  foruw  wueh  as  letters  is  largely  psycho- 
lo^rical.  The  purely  i)hysiological  elements  which  enter  into 
the  euuii)lex  form  sense,  are  (I)  the  light  sense,  (2)  the  sense  of  | 
|)(i>iiti()n,  (1>)  the  sense  of  discrimination.  The  sense  of  position 
ilepends  u]K)n  the  light  sense  and  upon  the  conditions  of  contrast 
Ixtween  the  oViject  and  its  background.  A  physiological  pro-  i 
CSS.  called  spatial  induction,  causes  a  lowering  of  sensibility  of 
the  area  siurounding  a  stimulated  area,  so  that  the  demarcation 
between  the  two  areas  is  increased.  The  sense  of  position  is 
iiieiisured  by  the  miniimiin  rixibile.  The  sense  of  discrimination 
IS  the  power  to  distinguish  two  visible  objects  as  sefiarate,  and 
IS  ineasureil  by  the  minimum  seixirfihile.  Form  sense  is  measured 
l>y   the   niininnnn   leijihlr  or  roijnonrihile.  j 

In  determining  the  acuity  of  vision,  we  utilise  the  visual 
aniile  (r/'/r  p.  3S).  We  naturally  choose  as  our  basis  the 
minimum  vi.suul  angle,  i.e.,  the  angle  which  two  luminous 
points  must  subtend  at  the  nodal  point  of  the  eye  in  order 
thiit  they  may  hv  perceived  as  separate  and  distinct.  Now,  in 
order  that  v,e  may  get  separate  impressions  from  two  points 
close  together  on  the  retina  it  is  necessary  that  two  cones 
shall  be  stimulated,  and  that  there  shall  be  a  cone  between 
these  two  which  is  not  stimulated.  If  we  know  the  diameter 
of  a  cone  we  can  calculate  the  minimum  angle  which  must  be 
subtended  at  the  nodal  point  in  order  that  these  requirements 
may  be  fulfilled.  This  angle,  as  we  have  already  seen,  is 
equal  to  the  angle  subtended  on  the  other  side  of  the  nodal 
j)oint  by  the  two  luminous  points.  As  a  matter  of  fact  these 
calculations  agree  fairly  well  with  the  results  of  observations. 
It  might  be  thought  that  the  observation  was  a  very  easy  one, 
but  there  are  several  complications.  It  is  found  that  there 
is  a  certain  amount  of  spread  of  the  stimulus  from  one  cone 
to  surrounding  ones,  Uiie  chiefiy  to  natural  irregular  astigma- 
tism of  the  refractive  media,  especially  the  lens.  This  causes 
bijirht  objects  on  a  dark  background  to  appear  a  little  larger 
ilian  they  really  are  :  the  phenomenon  is  called  irradiation. 
il  is  not  altogether  a  disadvantage,  for  it  helps  us  very  much 
in  seeing  actual  points  of  intense  light,  like  the  stars,  millions 
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of  mil,.8  awH.v.     In  ..Ii,u..vl  work  it  u„mI,1  |„.  a  (lisaclvanta^e 
-have   a„    unduly  high   stan.lard  .,f    vi.sual  acuitv,     "IS 
u     Iv  -ervb,K].v  would   ..  abnormal  acoordin,  to  the  sZ- 
ad.     It  ,s  found  that  a  mi„i„„„„   visual  angle  of  1  n.inuto 
1  )  or  one.,x  ,0th  of  a  degree  give,  a  vervgolxl  average   and 
■t  .^^  upon    h,s  has.  that  te.st  ty.H.  are  eonHiructed  (vufe  p  I3") 
TheClo.r  Srnsc  .s   that   faculty  wherehv  we  are  enabled 
t..  d,.st.ngu..sh  different  colours   an.l   different   colour  Ton^ 
The  exact  .nve.st.gati„n  of  the  colour  sense  i.s  one  of  gTeat 
-mplex.ty    for  the  different  colours  of  the  s,.ct,u  n  cHffe 
n  lu,n.nos,ty.  .0  that  this  disturbing  factor  has  to  b,-  a^Z 
o  those  de,x>ndent   upon  the  physiological  oon.lition  ,7^the 
retma    ,.y.,  .ts  state  of  adaptation,  and  ho  on 

chosen,  all  the  other  eo|o,.rs,  though  not  in  the  .san.e  dcLrree 
of  saturat,on.  can  Ik-  formed  by  their  ...nibination  in  s.iH    e 
proporfons^  and  white  light  can  also  be  formed    n    h      a  n^ 
manner.     Hence  norn.al  colour  vision  is  called  tri.-hn" 
There  are  reasons  for  choosing  red.  gre.-n  an.l  blue  for    hes. 
primary      colours.     Now,  we  know  that  phvsiologica    im 
pulses  are  in  some  sense  a  reflex  or  inuw^.      h'X    a^^ 
t.muh  which  g,ve  rise  to  then,  ..,.,  sound  vfaves  cause  pC^^^ 
ogical  .mpuLses,   which  are  perceived  as  sound,  and 'so  o^" 
If,    therefore,   we  imagine    three  slightly  different   kinds  of 
impulse  set  up  by  the  stimulation  of  the  retina  b"  r.H    gree" 
and    blue  hght   respectively,   their  combinations   in     ukable 
proportions  would  enable  tis  to  perceive  the  whole  gam      S 

yLnTiT^  T'''''r  "'^'^^^  ''^^*-  This  is  the  basi  T,  the 
\oung-Helmholtz  theory  of  colour  vision.  Acoordina  to 
Herings  theory,  chemical  changes  in  three  different  yp^s  of 
visual  substance  "'  situated  in  the  retina  cau.se  the  sensatTons 
o  colour  (including  white  and  black).  The  three  sbTate 
are  white-llack,  red-green,  and  blue-yellow  If  anlboHc  or 
hu.ld,ng-up  changes  (As.simiJation)  are  set  up    n  t'se  s„b 

rc^eiv  TCTiv  t^'*^'  ^^'  ^"**  »'•-  -^-  -d 

X)  are'^,et  un   hf    J"  "'  breaking-down  changes  (Dissimi- 
mnon)  are  set  up.  black,  green  and  yellow  result 

Perhaps  no  subject  affords  a  better  field  for  conjectures 
^an  the  theory  of  colour  vision.     It  is  sufficient  heTfor  us 
to  emphasise  the  importance  of   the  three  primary  co  ours 
upon  which  stress  is  laid  by  the  Young-Helmholt    tWy  aTd 
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til.'  intiiimtr  relations  which  exist  Ix-tween  red  ami  Kreeri,  blue 
and  vcllow.  and  white  and  black,  which  are  the  foundation 
,,f  the  Hering  theory.  It  is  necessary  to  realise  s6  much 
l,.>cause  the  colour  senst;  is  defective  in  a  fairly  large  propor- 
tion of  iH>(.ple.  This  congenital  abnormality  is  called  colour 
hliiuhiiHx  (r/.r.).  In  it  the  imi)ortance  of  the  three  primary 
r.ilours  and  the  intimate  relation  of  the  pairs  of  colours  are 
tcircibly  brought  out. 

I'lic  three  tyiH's  of  visual  jH'rception  are  not  confined  to  the 
iniinite  area  of  central  or  macular  vision.  All  are  present  in 
urcater  or  less  degri*  in  more  peripheral  parts  of  the  retina. 
hi  (lis«a.se  the  earliest  and  ntost  delicate  traces  of  failing 
tiMution  are  often  to  l)i' found  in  the  jK-ripheral  parts,  central 
N  isi.m  remaining  iterfectly  normal.  Hence  the  great  impor- 
tiiiiceof  knowing  the  normal  limits  of  the  light  i)erceptive 
and  tlie  colour  |HTcei)tive  areas  of  the  retina. 

Ihc  fiiUl  of  tmon  is  the  j)rojection  of  these  percipient  areas 
.>t  the  retina  on  the  outer  world.     When  we  stand  upcm  the 
xa  shore  and  look  at  or  "  Hx  "  a  ship  on  the  horizon  it  forms 
a  retinal  image  at  the  fovea.     We  are  accustomed,  then,  to 
((insider  that  any  object  in  the  outer  world  which  forms  the 
image  at  the  fovea  is  situated  somewhere  upon  the  line  of 
ri.siiui,  i.e.,  the  line  passing  through  the  fovea  and  the  nodal 
1 1. lint  of  the  eye.     The  foveal  image  is  "  projected  "  outwards 
along  this  line.     Whilst  still  fixing  the  ship  we  are  ccmscious 
(it  xring,  less  clearly,  innumerable  objects  for  n.iles  around. 
Ik. Ill  our  knowledge  of  the  refractive  mechanism  of  the  eye 
\\c  know  that  these  objects  must  form  their  retinal  images 
upon  |)erii)heral  parts  of  the  retina.     Regarded  from  the  side 
>'t  the  eye  the  image  ui)on  any  point  of  the  peripheral  part 
if  the  retina  is  "  projected  "  outwards  along  the  line  joining 
till   |M)iiit  with  the  nodal  point.     The  field  of  vision,  then,  is 
I  li.  projection  outwards  of  all  the  points  upon  the  retina  which 
I  in  give  rL-'c  to  visual  i^erceptions.     We  will  postpone  the 
(Mii>i(lerati(m  of  its  proi)ertie8  to  a  later  stage  (vide  p.  139). 
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l-N  t;.e  pmcli,..  ,.|>a,,t,.r  u,.  ha  v.-  ,-.,„sid.,vd  tl„.  process 
oi  vi.n>u  „,,  to  ,|„.  point  at  wind,    ,1,,.   .vtinal    recepthc  ek- 
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iiH-nts,  tlu-  rods  and  corios,  l)a\  c  be 
"thrr  s.-nsorv  n.Tvcs,  stinuilaiion  of  the  end 

70 


come  .stimulated.     A.s  with 
organ  causes  the 


THK  NEUROLOCY   OF  VISION 


71 


iliAcldpinent  of  iutvous  impulses  which  travel  Tip  the  afferent 
tracts  of  the  central  nervous  system  to  the  brain.  The  coni- 
|,,,ii.-nM  of  the  afferent  tracts  of  conunon  sensation  with  those 
nt  \  ision  throws  so  much  light  upon  the  latter  that  it  is  worthy 
lit  a   moment's  consideration. 

The  -ensory  imi)>ilse  of  common  sensation,  (jj.,  in  the  leg, 

is  carried  by  a  nerve  fibre  along  the  sensory  nerve  and  the 

(iur.^al  spinal  root  to  the  cord  :    it  travels  u])  in  the  posterior 

cnhmins  of  the  cord  to  the  nucleus  gracilis  or  the  nucleus 

niiuatu^.  as  the  case  may  be  (Fig.  oo).     The  whole  of  this 

vnwvsv  is  along  the  proces.ses  of  a  single  cell  or  neuron,  which 

hi^  bf.ii  called  the  neunm  of  the  first  order.    Theinijiulse  is 

liken  up  in  the  luicleiis  gracilis  or  cuneatus  by  a  second  cell, 

ami  is  carried  along  the  nucleo-thalamic  tract  or  mesial  fillet 

t,i  the  opjjosite  optic  thalamus  ;    other  fibri's,  especially  those 

i|iTi\cil  from  the  nucleus  cuneatus,  jja.ss  to  the  superior  colli- 

v\\\\i>    cir'  corpus    t|uadrigeminum.     The    cells    in    the    inielei 

L'lanlU  and  cimeatus  are  the  neurons  of  the  second  order.     A 

tliini  cell,  the  neuron  of  the  third  order,  situated  in  the  thala- 

iiiu-  (n  coUiciilus,  carries  on  the  inii)ulse  to  the  cortex  cerebri. 

Hire  tile  nervous  imjjulse  is  transformed  into  a  psychic  im- 

lMil>c,  a  change   which   is  not   and   probably   never  can   be 

iiniliTstood. 

Lt  t  us  compare  with  this  the  visual  afferent  tracts  (Fig.  56). 
i'lir  111(1  organ  is  the  neural  ej)ithelium  of  rods  and  cones.  The 
lii-t  tnu  conducting  nerve  cell  or  neunm  of  tlie  first  order  is 
ill'-  liipolar  cell  of  the  inner  nuclear  layer  with  its  axon  in  the 
iiiiiii  reticular  layer.  This  microscopic  cell  corresponds 
iiM'ipiii,l()gically  with  a  dorsal  root  ganglion  cell  and  its  l(mg 
iMircsscs  stretching  in  some  ca.ses  from  the  tip  of  the  toe  to 
ill'  tup  of  the  sjiinal  cord.  The  neurons  of  the  second  order 
arc  tlic  ganglion  cells  in  the  retina  who.se  processes  pass  into 
tile  IK  rve  fibre  layer  and  along  the  optic  nerve  to  one  of  three 
tcnninations  :  most  (Sd  per  cent.)  end  in  the  lateral  or  external 
geniculate  body,  others  pass  to  the  optic  thalamus,  and  a 
fi  .N  -d  to  the  su])erior  eolliculus.  At  these  three  sites  a  new 
■  li.  tlie  neuron  of  the  third  order,  takes  u])  the  tran.^-imission 
"t  llic  impulse,  travelling  by  way  of  the  oi)tic  radiations  of 
'liatidlct  to  the  cortex  <^f  the  occipital  iohe,  \\hich  is  the  so- 
c'!!i(i  risitdl  centre. 

\\ '  <,iT,  then,  the  morphological  identity  of  the  two  systems, 
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in  spite  of  the  great  anatomical  differences  which  specialisation 
has  brought  about.     We  may  emphasise  again  the  fact  that 


1./*V7r 


Klc.  f)!). 
'>r>  a..,l  ,-)li.  -Fin.  55  iv|)r..s,.,its  a  ilia^rain  of  tlic  n..ur(..i,s  .,f  tlic 
iru.Ht  airect  imth  „f  (.o.nm(„i  Honsati.-n.  Fig.  5ti  reprcKfiif s  the 
neurons  „f  tl.e  aHen.nt  visual  path.  I.  H,  III,  neuro.is  of  ,he  first 
second,  an.l  t  nr.l  orders  resj.eetively  ;  n.r.,  nucleus  cineatuB  ■  ti  « 
nuc  eus  Kraeih.s  ;  x.r.,j..  superior  crpus  qua.lrigeminu.n  ;  n.leiii' 
nucleus  lenticuians:  o.th..  optic  thalamus.  1  in  Fig.  5(i,  rod  and 
--n..  l„polars  ui  the  retina.  Ch.,  chias.na  ;  e.,j.h..  external  geniculate 
iiody  ;    pr.,  pulvuuir  of  oj)tic  thalamus. 

the  periplieral  ()])tic  nerve  proper  is  a  bipolar  cell  in  the  inner 
nuclear  and  inner  leticular  layers  of  the  retina,   while    the 
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M, -called  optic  nerve  is  a  i)art  of  the  eeiitial  nervous  system 
hnn.ologous  with  the  posterior  eolun.ns  of  the  spinal  cord 

We  nu'st  now  investigate  more  minutely  the  mdividual 
,,aits  „f  the  visual  s>stem.  The  results  which  are  about  to 
!„■   described   are   derived   from    three   si, u^ces-en^ bryology, 


Cortex 


Vu.    57  — DiaKrdiu  of  the  afiereiit  visual  liaths  from  th.'  retina!, 
uul.  the  rorrespondi.ig  lields  of  vision.     (After  von  Monakow. 
ch     chiasina;    pr..  pulviiiar  of  ..ptio  thalamus  ;    <'.f/.6.,  external 
U.niculate  l)0(ly  :    x.r.q.,  superior  corpus  (luadnpMni.ium. 

,  xiHiiments  upon  animals,  and  clinical  observation  as  con- 
tinlk-d  bv  post-mortem  findings. 

Let  us' first  trace  the  fibres  from  the  various  parts  of  the 
iclina  (Fig.  57).  In  general  it  may  be  said  that  the  fibres 
trom  peripheral  parts  enter  the  middle  of  the  nerve,  while 
Uh-  fibres  from  parts  near  the  nerve  enter  the  ptripheral  parts 
ot  the  nerve  •  thev  probably  maintain  this  relative  position 
as  far  back  as  the  chiasma.     There  is  however  one  disturbmg 


^K-rK 


?V?>.. 
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factor,  viz.,  the  fibres  fiDiii  tiir  iiiaciilar  n-i^ioii.  This  j)art  is 
sju'C'iallv  well  supplied.  'I'lie  fibres  |)a.s.s  into  the  outer  part 
of  th(-  nerve,  wliere  they  are  spread  over  an  area  which  is 
trianfii.jar  in  section,  with  the  apex  towards  tlie  centre  of 
the  nerve  (Fiji.  aS).  These  jki piUo-tiircuhir  fihrtM  soon  become 
more  centrally  situated,  so  that  in  the  posterior  part  of  \.\\v 
nerve  they  are  all  in  the  centre.  Tiacing  them  still  farther 
backwards  .some  decussate  in  the  ehiasma,  while  others  enter 
the  optic  tract  of  the  same  side.  They  spreati  out  widely 
ill  the  two  tracts  and  in  the  lateral  <.'eniculate  bodies.     Tlw 


b 


Fr(i.  r>S.  Distrilmtioii  of  tlio  p(ii)illo-maciiliir  fibres  in  tlie  optic 
iH'r\f.  'I'hc  sliadt'd  aieus  in  A',  B',  (",  riprcscnt  tliv  ])apillo- 
iTiaciilai'  liUMillc  in  sections  <'orn'spi)n.iinp:  with  .X.  H.  and  ('. 

axons  of  their  corrcsjjondinir  neurons  of  the  third  order  are 
also  widely  distributed  in  the  o|)tic  radiations  and  end  in  the 
lips  of  the  calcarine  Hssure",  of  the  occipital  lobe,  probably 
along  its  whole  length.  We  see  then  that  each  macular 
region  is  represented  in  etich  occipital  lobe,  so  that  no  lesion 
confined  to  one  occijtital  IoIk-  will  abolish  central  vision  pi 
either  retina. 

The  fibres  fiom  i)eri]iheral  rc^gioiis  of  tlie  retina,  on  the 
other  hand,  form  two  distinct  groups,  corresponding  with 
the  temporal  and  nasal  halves  of  the  retina.  Tlie  limitation 
is  very  exact,  as  if  a  vertical  line  divided  the  retina  into  two 


liG.  .V.t.     \isuo-8.-nHorv  an-a  of  a  h.-althy  man  of  fifty-live. 
(J.    S.    Uwltoii.)      />.dc. .  l-iarieto-iHcipitHl   fissure  ;     (nlair. 


■) 
oaltariiu'  tissurc 


parii 
('nil.,  collatfi-al  fissiin'. 
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Mk*i 


lialv.s  at  ill.'  l(\.l  of  the  tovcii  :    since  the  fovcal  til.ics  have 
a  (lilTciviit  (liMiii.iitioii  till'  liiif  iiiaUcs  a  littl.'  .tiiAc  nmiul  it 
so  a>  to  axoid  It  (Ki^r.  .IT).     Tlu'  tilnvs  fn.iii  tlic  temporal  half 
of  tlic  retina  enter  the  ehiasnia  hut  do  not  decussate:    they 
pass  into  thi'  optic  tract  of  the  same  si(h'.     Thence  tliev  inn 
to  the  hiteiai  Geniculate  hody,  and  a  few  to  the  thalauuis  and 
sup.iior   colliculus.     The    hi)ics   from    the    nasal    half    of    tlie 
ivtina  Ciller  the  chiasiua.  (h'cussate,  and  pass  into  the  optic 
tract   uf   the  opposite  side    having  a  similar  distrihution  on 
the  other  si(h'.     The  c(.rrespouilin<.'  neurons  of  tlic  third  ..nler 
pass   hv   the  optic  radiations  to  the  corresi)ondiii>:  occipital 
lohes.      We  see.  therefore,  that  a  lesion  (.f  one  occipital  lolie 
or  oi.tic  tract  will  cause  hlindnos  of  the  tcmi.onil  half  of  the 
retina  on  th.'  saioe  side  and  of  the  nasal  half  of  the  retina  on 
the   opiH.site   side.      Projecting    this   outwards   such    a    lesion 
will  cause  loss  of  vision  in  the  oi>posite  half  of  the  hinocular 
Held  of   visi(,n,    a   condition   which   is   known   as   hi  miinioijia 
(hemiopia,  heiuianoiisia).     We  may  recall  the    fact    that  the 
afTcrent   pu|)il-constrietur  hhres  have  a  similar  semi-decussa- 
tion   in  the  chiasma. 

The  visual  tihivs  in  the  ojitic  radiations  maintain  a  iK«stcrior 
position  in  common  with  the  sensory  lihres  from  the  rest  of 
the  hody,  heing  thus  situated  behind  the  motor  fibres  in  the 
internal'  cai>suie.  They  are  close  to  the  iiostciior  cornu  (.f 
the  lateial  ventricle,  so  that  they  are  liable  to  pri'ssuie  here 
when  the  ventricle  is  distended. 

The  occipital  cortex  in  and  about  the  calcarine  hssure  differs 
from  the  cortex  elsewhere  in  the  possession  of  a   white  line, 
the  line  of  (Jeiinari,   intcr|iolated  in  the  grey  mrttcr.     This 
area,  which  is  the  primary  visual  or  visuo-sensory  area  (Fig. 
."■>!»;,   is  the  cortical  projection  of  the  corresponding  halves  (if 
both  retime.      In  this  piojcctitm  the  part  above  the  cak'arine 
fissure    represents    the    ujiper    corresponding    quadrants,    the 
part  below  the  lower  corics|)()nding  quadrants  of  both  retina-, 
it  may  he  mentioned  that  there   are   etTerent  tibres  in  the 
optic     nerves.      They    are    axons    of    cells    in    the    lateral 
geniculate  body.     Their  function  is  unknown,   but    they  are 
probably  concerned  in  the  nioveiiient.s  of  the  ])igmcnt  epithe- 
lium and  of  the  cones  ;    possibly  also  in  the  ehenucal  ehangtd 
in  the  visual  {lurple. 


SECTION    It. 


THE  EXAMIXATTOX  OF  THE  EVE. 


('HAITKR  Vr. 


KX'IKKNAl-    KXAMINATION. 

n,„THM.M,.'   ,.ati.ats   .nay   In-   n.u^hly   .livi<U-.l   mto   two 
„,,„„,.     those  who  proscnt  >nanifest  ohjc-ctivo  s.gns  of  .Usruse. 
:„„1    i;,s..  who,  ,>n.s.ntin,  no  outward  and  v.s.ble  s-.gns,  hav. 
,     ,„,,Hal  su..i.'t.ve  symptoms.     The  .liv.on  ,s  conv^  -n 
l„„h  in  theory  and  in  practice.     The  second  group,  U    .u 

..,,„.,,,,„al-  ...ses,  have  latent  objective  s:gns  winch  it  .h 
„„  ,i,„v  to  discover.  In  the  Hrst  group  the  manifest  signs 
,„„v  ,nask  even  more  serious  conditions  which  ^^^^^ 
.„  I.ing  to  light.     Not  infrequently  we  are  --  '-"^  ''\     '^^ 

,,..,„,:  oases  .hich  demand  the  most  caivtid  s>sU.  a^c 
,  ^  unination  in  order  that  nothing  may  he  overlooked,  rio  gh 
„    ,  „.,t    alwavs  po.ssil,le,  or  even  neces.sary,  to  go  thiough 

i,,   |,.„.thv  routine  of  an  exhaustive  systematic  exammatu.n. 

,  .  ,l,.."details  of  s.u.h  a  routine  must  be  Hrmly  engratte.l  in 
,  ,ninds.  ready  for  instant  application,  if  we  wish  to  avoid 

...iMakes  in  diagnosis.  ■     ^-         c  lU,. 

We  >hall  Hrst  describe  the  metho.ls  of  c-xaunnation  o  th. 
.,-  .hich  ..in  be  observed  with  the  unaide.l  eye.  though  we 
tten  ensure  accuracv  by  artilicial  assistance.     Next,  we 


n 


[ten  ensure  accmaL\  >-.»  «.>....  ,        .    >. 

,  ,11    describe    the    methods    which    must    be    emp  ..ved   to 
,  ,M„ne  the  deeper  parts  of  the  eye.       Finally,  we  shall  map 

•  :i  routine  of  systematic  examination. 

:„  the  patients  who  belong   to  our  first  group  we  sha41  at 
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iK'f  he  ((iiifrinitt;!  with  \isilili'  si<.'iis  nf  discasf.  We  shall 
iKit  ii.iHidrr  ill  thi>  place  ltc-^s  -~i'_'iis  -ik  li  a~  iiiaiki'd  |iiiitni- 
sioti  or  |(ri)|it<isi>.  unat  ilr\  iat  ions  dI  the  iiptic  axrs  trmii  the 
iKHiiial  paiallfhsiii,  ami  so  mi.  'I'lioc  will  he  iimic  coiivfiii- 
cntlv  investigated  in  their  sjieeial  relatidii--.  We  shall  ediitiiie 
()iirscl\('s  to  conditions  atTeetini;  the  ^.dohe  itself. 

The  Conjunctiva.  In  the  normal  position  ni  the  lids  only 
that  part  of  the  hiilliar  eoiijiinet  i\  a  which  is  exposed  in  tlu> 
palpehial  a|ieiture  to>.ret her  with  parts  of  t he  interinarginal 
strip  al( HI!.' the  rdiH'^  of  the  lids,  is  visilile.  In  order  thorounlily 
ti)  investii:ate  the  whole  eonjiinetival  sac  it  is  necessary  to 
expose  the   jialpeliral   conjnnetiva   and   the  fornices. 

The  lowei'  fornix  is  easily  exposed  hy  drawiiiL'  down  the 
lower  lid  while  the  patient   looks  towards  the  ceiling 

The  upper  palpebral  conjunctiva  is  exjiosed  hy  evertiii).' 
the   iippei-   lid. 

Knrsiiiii  of  Ihi  iiii/iir  Vul  re(piires  some  practice.  (1)  The 
hest,  and  often  the  easiest,  method  is  as  follows;  Stand 
facing  the  patient.  Place  the  liirht  index  tiii<:er  liori/ontally 
aloiifi  the  patient's  left  upper  lid  while  hi'  looks  towards  his 
feet.  Draw  the  skin  of  the  lid  outwards:  this  causes  the 
inner  part  of  the  cdL'e  of  the  lid  to  come  forwarils.  while  at 
the  same  time  the  pressure  of  the  tinjicr  atTords  a  fixed  point 
around  which  the  lid  can  revolve  in  a  vertical  direction.  In- 
sinuate the  ri;.dit  thuiiili  under  the  projecting:  edge  of  the  lid. 
and  roll  the  lid  upwards  towaids  the  index  tinj:er.  The  rijiht 
lid  is  everted  in  the  same  manner,  using  the  left  hand. 

This  method  is  veiy  easy  when  the  eyes  are  (irominent, 
and  it  causes  a  minimum  of  discomfort  to  the  patient.  When 
the  eves  are  deei)ly  set  in  tin-  orbit,  as  is  often  the  ease  in  old 
people  whose  orbital  fat  has  become  to  a  iireat  ext<>nt  al)sorbed. 
more  pressure  is  needed  and  a  little  pain  is  caused.  In  siieh 
ca.ses  the  following  method  may  be  adopteci  the  tyro  will 
generally  find   it   easier  ; 

(2)  IMace  a  |)robe  or  thin  pencil  horizontally  along  the  skin 
of  the  U])per  lid  at  the  level  of  the  upper  border  of  the  tarsus, 

tit..       i..>i;..itt       l..iJ.-it>,r      t  .tii-<l  I'/l^       lli^      fiW't 


e   patient    looking  towards   his  feet. 

Seize  the  eyelashes  between  the  left  index  and  thumb,  and 
draw  the  lid  away  from  the  globe,  using  the  ])rol)e  as  a  fixed 
])oint.  Rotate  the  lid  in  a  vertical  direction  round  the  jirobe, 
vsunii  i>  Trieii  vvundniwri. 


i:\Ti:i:N.\i,  i:.\.\min ation 
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hi  lil,Ul\    I'iiso  we  \M 


sll   tu  rVITl    the   ll|.|'<r  llil    \^ll<"  -tllKilllK 


I X  1 1  UK 


1    the    1' 


iticnl.   who  may   !>••  I.vinu  »u  a   cniK 


h       III   til 


cil 


M.    til.'    follnuitIL'    i>    tllr    Im'>I     IIUtllii<l 


i:t) 
till'  111.' 


{)    IMiur  tlir  li'ft    index  tilliirr  \fl 


ticall.N   ii|H'ii  I  Ik-  l'<i    \\liilf 


at  II 


■  lit   i>  lodkiiii.'  tuwan 


Is  llis  {(ft.      S«i/r  t4ic  lashes  wi 


th 


lit 


Ux  and  Uiuiiil'.  and  mtate  the  lid  an.iind  the  tip 


,t    the    left    index. 
Ill    lialiies   a    spei 


I  III  iriiiiL'li  ' 


iai   airaiiL:eiiien 
if  th 


t    (if   the   |iatieiit    faeilitate 


xalliinatiiill   of   the  eolijil 


inetival  sae  and  evi 


I)  T 


:c  siii-^eiiii 


sits  faein^  a  niif: 


'f,  u 


hoholdstheehildiiii  her 


Up 


The  l.aliv"s  head  is  plaet 


(1  hctween  the  siir^;e<>n 


s  kiieor- 


l!~    li(i( 
.I'^illl-t 


1\    is  nil   the   lim- 


its l.odv,  thiis  keeping    them    oi 


lap.     She  holds  the  ( liihTs  hands 
It  of  the  wav,  and  at 


!l 


allie   time 


>teadviii<Z  the  child.      If.  as  i 


ill,  ir  is  l.lepharospasin,  (■version  o 
iiHi.cd,    it     I.eeollles    trollhlesoine    whi-i 


iften  the  case, 
f  till   lids  is  extremely  easy  ; 


ue   \vi 


4i    t 


o  examine 


1 Im'    lollK 


I'J.lill^t 


a.      Here  the  spasm 


f  the  orhieiilaris  fixes  the  lids 


tlie  .dobe.  and  the  sli).dite.st  atteini 


)t  to  draw  the  lids 


;i|i,nt    i-ai 

(irrlir,    nil 


both   to   beeonit;  t'vei 


ted.     When  this  does  not 


•thod  (H)   must   be  adopted. 


H 


i\  im:  ( 


\-erted  the  iijijier  li<l  we  can  i 


•xaiiiine  the  paliiebral 


iiutiva.  but  we  are  still  una 


l)lc  to  see  the  iiiiper  fornix. 


an  iisiiallv  he  » 


\  ii 

tlXill  1 


(1) 


1„.  ..iTeeted  in  adults  by  the  follo\\iii;l  inameii- 
ted  bv  the  first   method  it  is 


1)   With  the  lid  still  evei 


n  that  position 


l)V  the  h-ft  thumb  plaeed  upim  its  maruin 


al     iliiiut    t 


till    mil 


he  middle.     Tfie  ri^lit  thumb  or  fin^'er  is  i.laeed  in 


Idle  of  the  lower 


lid.       Firm,  steady  pressure  i;- 


nil-      t 
ULlht 


hn.ii>di   the   lower  lid   upon   the  ^dobe  in  a   direc 
baekwards,    as   if  to   push   the  ^lobe   into  the  oi 


III  the  meantime  firm  jiressiire  is  a 
t  ill-  ii|i|ier 


then 

tion 

bit. 

jso  exerted  liaokwards  iqion 

llv 


„,,,„  ,  lid  with  the  left  thumb.     The  fornix  %vill  -etH'ra 
,1   tnruanls  suddenlv,  but  <mly  if  the  patient  keeps  h.oking 


uMl    ill. 


\\n  towari 


Is   his  feet    all  the  time 


fill.      The 


I'lii-    method,    though    unpleasant,    is    not    pam 
ilv  other    method   of  exploring  the   upper   fornix    :s   more 
r^itnil    but  also  painful.     The  eye  should  therefore  be  well 


2i  The    upper    lid    is    everted    in    the    usual    manner.     A 
1  under  the  everted  lid  into  the  fornix. 


n  tract ( 


ir  is  then  insert e( 


hi'  niai-irin  o 
(I  t 


lul  t  iiiie    so  t 


if  the  lid  being  fixed  a.s  in  (1),  the  lid  is  everted 
hat  the  fornix  is  f"ll.y  exposed.     Sometimes 
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it  w  n.v.ssj.r.v  t..  iiiaN|.  tl.r  evert. ■(!  li.l  uith  f..ncps  aiul  thus 
cv.tI    it   a  sccniid  time 

By  tlu-sc  manu.uvics  tl..-  .■..i.j.in.li\al  sac  .an  In-  tli..roii(:hly 
.xplorcl.  S|K'cial  attoiiti.-n  mu>t  !..•  paid  t..  tii.'  fav..mit<- 
sites  for  f..r..ii:n  lu  .ies  and  inaiiitestatit.iis  <.f  dis.-as.-.  ,  .<j.. 
f,,reinn  l)..dies  <,ft..M  lodtie  ..n  th.'  palp.>.ral  ...Mjim.-t  iva  alx.iit, 
■1  mm  from  tli.'  mariiiii  at  al)..ut  the  mid.ll.'  of  tli.-  lid  .  tra- 
,.l„,ma  tolli.l.'s  AVi-  most  marked  in  th.'  iipp.'r  foriux  ;  s.aniiiK 
fn.m  ol.l  trachoma  is  m..st  mark<-d  in  the  palp.'l.ral  conjun.- 
ti\a,  iVc.  Adiicsioiis  lHt\M-en  palp.'l.ral  and  ...iilar  conjun.'- 
Ii\a  ,ind  ohlit.  ration  of  .Mtlu'r  fornix  caim.it  fail  t..  he  n..ticed. 


Fl.:,    11(1.      ('oiijMnclivitl    ciui 
L'cstion     •ciit.Mirtri'iiK'ii'       "' 

tlle  p0^^tt'I•inr  (■(Hljimct  i  Vlll 
iirtirirs  anil  veins.  (AtttT 
Oulhiic. ) 


Fl<:.  til.  (■(iniicslidii  of  tlif  JiiT- 
I'uiiiliiiji  l>i;inclii  s  i)f  the  ant.rinr 
ciliary    iirtcri.s.  ( I>alrytn|)lc. ) 

'Pin-  (liisky  spots  at  tlic  scats  of 
Iji'iforation  arc  often  seen  in 
.lark-conijilcxioncl  ])crsoiis. 


Inflammatory  c.nditions  can  he  th.)roiighly  examined  :  accu- 
rate diaiinosis  often  (h'pciids  ujx.n  minute  investigation. 
Patches  of  granulation  tissue  which  hleed  easily  may  mark 
^the  site  of  eiiihedded  foreicii  hodies.  or,  if  (m  the  i)alpehral 
conjiuictiva,   the  site  of  a  chalazitm. 

The  ocidar  eonjimetiva  can  he  alni.)st  completely  examined 
without  evert inu'  the  lids  if  the  eye  is  moved  tip  and  down 
while  the  lids  are  kept  apart.  The  redness  whicli  is  ohserved 
in  irritative  and  intfammatory  conditions  varies  in  itf  distri- 
hution  and  nattue  aecordiufi  t.)  the  eau.se.  Here  we  must 
remember  the  <;r()ups  of  vessels  with  which  we  Lave  to  deal 
(vide  p.  12).  Three  groups  may  he  distinguished,  though  most 
of  them  are  too  smaii  to  t)e  recognised  in  iieaiih  :     (1)   the 


KXTKHNM.    r.WMlNATinN 


Hi 


l„.,„„,,.     v.-<.'U    of     llic    <nl,JUll 


,  tua    or    iMP-tclioI-    rMti]  'tictival 


,.,„.,    II  ,;     (2)    tl...    a.,t,r.nr    .onju.utu  al    ^. •.-,>. 
,  m..,lv    tl...    ana    a.ljar.Mt    t-    th.    In.  1ms    ..r    .orn.-al 

H,.;,/,    ,,    14    lM..r,(M.|:»)tlHant.n..,r,l,a,y  v.-->.l>,  l> ..-« 

:         :„.!,n,..u.t.al  ., .•.,.. .■l-.aln»u...      l-  '  H-'  •-  -'"i; 

1  I        ..f  ill,-    iitcriis  art-  -<<ii  III   licaltli  a-, 

.:V,,,,.^.a,...ivlar.....rtu,.s...s..Uulu..|;su.l.^ 

J     l.H.^.nnn.n    fnm,  .h....unu.alnKUU.n.      Ihoy  hay 

„„„,,„,  .nail  .,.is.ln-al  l.ran.l...s  .l.i.l.  an-  .nvs.  ,. 
,.u,  .l..n.lHat...lf..nna,.Mk....M.-oth,u..stra,,M 

..|v  s..t  V...SS..IS  an.uM.I  lh.  .•-.,■......     Tur  ....,n.s,.on.l.nK 

;     ,  .•v;.insa..vnysn.all,l.u,n.nn.nwnH.n.us;hantl^^^ 

'       ,,,.     th..ir    .M.is.l..>al    bra.ulu..    f..,.n    a    .U,.rW-uu~.h.<\ 


,1, HIS  ;     iiKii    ("pisclcri 
11,  I  w iiik 


iiiipi'i 


„„.,„n.,n    of    tl...    in.livi.lual    ^n.H,.s    of    vrssrls    atTords 
„„un.    .■v,.l..,u...    as    to    tlu.   s.at    of     thr    nus.l.ut.      Ih. 


(    iiliL't'-'  I"' 


"^fy^vm^^ 


.■,,,     I, J.     ('iliiir\     ciMii;''''""" 
..np.i-KfMHnt    ■   of       .■iMsrl.nil 
iwics   ..f    iIk'    untrnnr   cili'iiy 
artiiits.      lAlti  r  I  ).ilr\  tnpU'. ) 


.■|i,  (i:l,  (  niiui'stion  'if  tlir 
aiiKiioi-  cili.ny  vein.-,  r\>'' 
scl.Tiil  vniuus  i>lrMi>.  lAf..r 
Daliyiiiplf) 


,„„„„„„,,,  ,,„,,,s  .a..   IH'  distinguished  from  the  aivfenor 

:' ,      ,,..■  following  points  :    (1)  th.y  an-  a  bn.ht.r  bnck- 

,.„  ,  '   H,  ,     arv  vc-ssc-ls  heing  seen  through  the  eonjunctiva 

,  .  nurnle  tinge  •   (2)  if  the  conjunctiva  is  moved 

:"^';  Vi:        ;.  t  1':;'  ^yl  ^-ger  placl  on  the  lower 

„,  ::       etival  vessels  also  move  while  the  ciluuy  re.n^n 

,„„,,,/    ,,,  the  i.ulni.lual  vessels  ami  the  network  they 

a,;  he  seen  n.  the    ...mjunetival    system    -horcas  the 

,   .  .,,  torm  for  the  most  part  a  diffuse  reddish  vioM  blus 
:  ,   ..vhich   the  separate   vssels  are  indistinguishable        4 
I,.,  hlood  ,>  pressed  out  of  the  vessels  the  chary   hU  up  at 
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once  on  removir^  the  prcssiiu-,  since  thrv  anastomose  very 
freely,  uhilo  the  eonjiinetival  fill  slowly. 

In  general,  congestion  of  the  conjunctival  vessels,  leaving 
a  relatively  white  zone  around  the  cornea,  accompanied  by 
mucous  or  muco-purulent  secretion,  is  indicative  f)f  conjunc- 
tivitis.    If  there  is  much  irritati(m  and  so-called  i)h()tophobia, 
with  .some  l)lepharos[)asm  and  very  waterv—laervmal— .secre- 
tion, we  suspect  the  presence  of  a  f  )reign"hodv  (m  the  cornea 
or  under  the  lid,  .so  that  it  rubs  against  the  cornea  :    the  con- 
dition mr^y  be  due  to  misplaced  lashes  (trichiasis).     Phlycte- 
nular ophthalmia  may  produce  a  similar  i)icture.     In  su'^ch  a 
ease  there  is  al.so  usually  congestion  of  the  anterior  conjunc- 
tival vessels.     Careful  examination  shows  that  the  vessels  in 
the  circumcorneal  zone  are  bright  red,  and  that  the  corneal 
loops  are  al.so  dilated    and    visible.      Any   irritati.m    of    the 
cornea— uK.-.s.  abrasi(ms,  &c.— cau.ses  this  conjunctival  con- 
gestion of  the  circumcorneal  zone  and  corneal  vessels.     Though 
conjunctival  they  do  not  move  with  the  membrane,     A  defi- 
nite Ic  sh  of  dilated  vessels  ccmtined  to  the  conjunctiva  or 
encroachmg  upon  the  cornea  is  usually  indicative  of  phlycte- 
nular disea.se. 

Pink  circumcorneal  cong(  stion  is  also  met  with  in  inflam- 
mation of  the  iris.  Here  the  anterior  ciliary  vessels  are  also 
involved. 

Circumcorneal  congestion  of  a  peculiar  lilac  tint,  more 
deeply  seated  and  often  patchy,  is  as.sociated  with  cvcJitis 
and  deep  scleritis.  Thi.s  is  the  condition  which  is  known  as 
ciliary  congeston  par  excellence. 

Dusky  congestion  at  the  limbus,  composed  of  a  fine  reticulum 
—the  episcleral  venous  plexus— often  points  to  glaucoma,  but 
may  accompany  other  disea,ses,  especially  in  old  people. 

These  conditions  run  into  one  another  very  frequently,  so 
that  they  then  cease  to  have  special  diagnostic  importance. 

Lacrymal  Apparatus.— Conjunctival  congestion  of  one 
eye  only,  or  signs  of  irritation  such  as  watering,  should  lead 
ns  to  suspect  the  efficiency  of  the  lacrymal  apparatus.  Simple 
epij)hora  or  flow  of  tears  on  to  the  cheek  may  be  due  to 
blocking  of  one  or  both  puncta  or  to  their  malposition,  or  to 
blockage  elsewhere  in  the  canaliculi  or  na,sal  duct.  Displace- 
ment of  the  lower  punctum  may  W  (>asily  overlooked.  The' 
I)imcta  are  not  visible  normally  without  slightly  everting  the 
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lids.      Dis])lac-cm("nt  is  often  very  slight,  due  to  slackness  of 
tiic  lid  (aiisiny:  a  little  lolliiig  out  or  eetr()|)ion,  eMj)ecially  in 
old  neople.      In  spasu)  of  the  orhieularis  the  lid  may  W-  rolled 
in  t('.oMiueh  (entroi)ion)  :  this  may  also  cause  epiphora.    Some- 
timts  with  more  conjunctival  inflammation,  but  often  without, 
there  is  di.stension  and  chronic  intfammation  of  the  lacrymal 
>ac.     In  all  such  ca.ses  we  carefully  oh.serve  the  exact  position 
of  the  puncta,  whether  they  are  in  api>()sition  to  the  bulbar 
conjunctiva  as  they  should  be,  and  also  whether  there  is  any 
rcuurgitation  from  the  lacrymal  sac  when  it  is  jiressed  upon. 
The  lacrymal  sac  is  situated  in  the  lacrymal  fossa  between 
the  inner  canthus  and  the  nose  ;   the  fundus  of  the  sac  extends 
-liL'litly  above  the  level  of  the  inner  palpebral  ligament,  which 
is  (III  a  line  with  the  canthus.     Pressure  inwards  and  back- 
wards in  this  position  will  press  upon  the  sac.     If  there  is  any 
iihstruction  to  the  tiow  of  the  ccmtents  into  the  nose  by  the 
nasal  duct,  as  is  usually  the  case  when  the  sac  is  inflamed, 
the  contents  will  generally  regurgitate  into  the  conjunctival 
sac  tiv  way  of  the  canalicnli,  and  will  be  seen  ])ouring  from 
the  puncta.     We  note  whether  the  contents  are  tears,  mucus, 
iir  iiitico-pus. 

Without  describing  special  methods  of  ascertaining  if  the 
lacrymal  passages  are  patent  (Chap.  XXXII.),  a  simple  test 
niav  l)e  mentioned.  A  drop  of  fluorescein  solution  is  placed 
in  the  conjunctival  sac  and  the  patient  is  told  to  blow  his 
HUM'.  If  the  j)assages  are  free,  the  handkerchief  will  be 
>tained  with  the  solution. 

Th«  Sclerotic. — Inspection  of  the  sclerotic  around  the 
I  HI  Ilea  may  reveal  raised  nodules  of  einscleritis  with  their 
localised  areas  of  vascidar  congestion  (vide  p.  244).  Deep 
-!  Ici  itis  may  be  shown  by  dusky  ciliary  congestion  and  opaci- 
tnation  of  the  deeper  layers  of  the  cornea  at  the  periphery 
(sclerosing  keratitis,  vide   p.   246). 

Definite  blue  coloration  of  the  circumcomeal  sclerotic, 
except  in  yoimg  children,  is  pathological,  it  is  most  frequently 
ill'  to  ciliary  staphyloma,  a  giving  way  of  the  sclera  owing 
tM  inherent  weakness  (injury,  scleritis,  &c.)  or  to  increased 
mil  MK'ular  jiressure  (glaucoina).  Discoloraticm  may  be  due 
tc.  pigmentation.  Slight  duskiness  around  the  spots  where 
till  anterior  ciliary  vessels  perforate  is  not  uncommon  in 
|>'"|ile  with  dark  complexions.     Otherwise  ^  .gmentation  in 
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thi.s  noi.hbourhocH,   either   in   ,ho  conjunctiva   or   sderotio 
should  U.  reg^mled  with  suspinon  as  i,ili.ati^,.  o/.^    Z^- ! 
^.arcoma.       DehnUe    nodules    ot    rieepiv    ..i-niu-nfed     i    ! 
to  situation  of   the  perforating  veslis  IJC^'^^i  ^ 
sareoiua  of  the  eiharv  l)ody  ^"intant  ot 

If  there  is   hu|.i„,/of  th^  sele.otie   a„   atteM,pt   should    l.e 
nuuU>  to  trans.ilununate  it  in  th,-  dark  ro,„„       [f  it  i,  ,     ,, 
oe^--  (HtaphylouuO  li.ht  will  pass  through  into  th.'e    .      Z 
I.ght  snou^  ,,  concentrated  upon  the  spot  h,  a  st n :,.  ,!■!;: 

The  abrupt  or  very  gra.Iual  ..u'vature  of  the  sclerotic  .,s 
r-^os  hack  fron.  the  cornea  n.ay  i„<licate  h„h     ^       „  " 
tiopia  or  myopia  respectively  '>l""i( 

a  glance  ,f  the  cornea  is   smaller  than    usual        A    snedl 
cornea  with  a  shallow  anterior  chamber  ks  verys  ...^i 
glaucoma.  'j-u^^imim   oi 

The  cornea  should  be  bright  and  transparent  We  tir.f 
examine  its  surface.  Any  lo.ss  of  substance'  such  as  an  U^f 
s.on     nuxy  easily  be  overlooked  without   specia    T.  T^ 

condmon  of  irritation  and  lacrymation  wiu'of    n  ,    t' „s  o^ 
the  track,   but  these  features  may  be  so  slight  a      o    ," 
unnoticed.     The  following  method;  should  b.^'ul/  ^       '"^-^ 

(1)  Place    he  patient  facing  the  window.     Stand  in  fpont 
and  d.,eet  the  patient  to  follow  the  indeSc  ting  r    w   ,       i 

s  then  held   vertical  and  move.l  from   side  to  side  hi 

hose    niana-uvres  are   being    carried  out  the  imau,.  o  ft  1 

n^age  w.11  be  distclted  hl^^^^d  ^^^tV^  :;:^Z:'[ 
This  method  should  always  be  resorted  to  first  't  I  , 
practice  in  observation  and  needs  no  artL^  uf;  i  ^ 
not  be  available  under  some  circumstances. 

a  i;in    f  fl'  ^'"^  '''"^^"'^  ^'''''  """^"-^^i"  i-^'^ult^  '•'■  fail,   instil 
a  drop  of  fluorescein  solution  (2  per  cent  )      Thi^  i    i        T 

b.v  telling  the.  patient  to  look  to    a  ■ Is  hi  'feci      th    ""         " 
cotton  wool  is  immediately  placed  upon  the  closed  lids' so  T! 
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td  Mioji  up  the  excess  and  the  tears  which  tend  to  How  over 
tlic  face.  If  this  detail  is  not  attended  to  the  face  becomes 
stained  unnecessarily.  It  is  a  good  plan  to  wash  out  the 
t  xccss  of  fluorescein  with  a  drop  of  cocain  solution,  but  it  is 
n<i1  essential.  Any  s[)ot  on  the  surface  of  the  cornea  which 
i-  (Icnuded  of  epithelimn  will  appear  green. 

A  I   iiidle  of  dilated  conjunctival  vessels  near  the  limbus  will 
ottcn  mark  the  site  of  a  foreign  body  upon  the  corne>  " 


'<■■  H4.— -Focal  or  oblique  illumination.  The  diagram  shows 
li"U  the  focus  of  the  light  may  be  altered  by  slightly  shifting 
ilh'  |iipsitinH  of  the  ciinceiitrating  lens. 


'Vac  ities  of  the  cornea  may  be  so  faint  that  they  require 
\'  1 V  niiiuite  investigation,  and  the  same  is  true  of  the  details 

ill  jitli,  dtc. — of  gross  o])acitie8.  We  can  study  them  best 
l>\    toc.il   111    oblique  illumination. 

/'""//  (ir  (>/jU(jii(   illumhiction  is  carrietl  out  as  follows  (Fig. 


i;  I' 


tile  patient  is  [)laced,  ])referably  in  the  dark  room,  with 


..lit   ..Iw.iit   t.,.,,  t....i    :..   I'... ...A   l...<- 

tit.    irrt,'  ivtrt    iii   ifw*iit    t/UL 


A. 
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light  is  (.oncciit rated  upon  tlic  ((.rtica  by  a  sti(>n<r  convex 
lens  (the  large  lens  in  the  ophthalmoscope  case).  The  rays 
of  light  are  lirought  t<.  a  focus  by  the  lens.  The  cornea  or 
other  su|)er(i<ial  structures  can  thus  he  examined  under  the 
intense  licrht  ,,f  the  converging  rays.  The  position  of  the 
minute  image  of  the  light  formed  by  the  h-ns  can  be  moved 
over  the  surface  of  the  cornea  l>y  slight  lateral  movements  of 
the  lens  without  altering  the  po.sition  of  the  light.  Siu)ilarly 
the  light  may  be  focussed  upon  the  iris  or  crvstalline  lens  In- 
moving  the  lens  slightly  nearer  to  the  eye.' 

Having  thus  brilliantly  illuminated  the  ])art  of  the  cornea 
which  we  wish  to  invest  iL'atc,ue  may  magnify  the  spot  by  look- 
ing through  a  very  strong  convex  lens  or  corneal  loupe  held 
in  the  other  hand.  The  management  of  the  tuo  lenses  rccpiires 
a  little  •■■actic.v  but  is  easily  mastered.  A  few  \u,rds  of 
explanation  about  the  corneal  loup«'  will  help  us  to  employ 
it    to   best    advantage. 

When  we  magnify  a  small  ol)ject  with  a  .strong  c(mvex  lens 
we  place  it  within  the  focal  distance  of  the  lens  and  view  it 
through  the  lens.  We  Uiiow  that  under  these  conditions  the 
lens  f,.rms  an  enlarged  image  upon  the  same  side  as  the  object 
but  farther  away  (ri<ir  p.  3(1,  Fig.  21).  In  orch'r  that  we  may 
.see  the  image  to  best  advantage  \\v  must  si'c  as  nuich  of  it 
as  possible,  and  w(>  must  see  it  under  the  largest  possible 
visual  angle.  The  first  re<|uisite  demands  that  the  observer's 
eye  shall  be  as  close  to  the  lens  as  possible.  The  second 
requisite  depends  upon  the  relative  distances  of  the  ol)ject 
and  the  eye  from  the  lens;  in  practice  these  are  found  bv 
■slight  movements  of  the  lens. 

In  emph)ying  focal  illumination,  then,  tir.st  focus  the  li.'ht 
upon  the  re(,uired  spot.  Then  place  the  corneal  loupe  near 
the  spot  ami  look  through  it.  Sh)wly  advance  the  loujie 
towards  the  cornea  imtil  the  spot  comes  into  focus.  Then 
get  one's  eye  as  ch)se  to  the  loupe  as  po.s.sil)le.  In  this  manner 
we  shall  see  all  there  is  to  be  .seen. 

By  moving  the  light  and  the  loupe  slowly  over  the  whole 
surface  of  the  cornea  we  can  thoroughly  exph)re  it.  Bv 
advancing  tlie  convex  li'tis  we  can  illuminate  succe.-;sively 
the  i)ack  of  the  cornea,  the  iris  and  anterior  part  of  the  lens 

!!"1!'"-*"-^  /,^*"  ''*'*'.'"'''  I""''V'*  ""■  ''■"^-     ^^'  ■^'"•"'Itaneously 
|;t!M;:o:;    ,;;    :  nc    ioujM-    iowunls    (lie   cornea    we 
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II  siK'i-t'ssivt'ly   bring 


atid    cxainiiic 


tl 


tlicae  structures   into  accurate  focus 
iderahle    niagnitication.     We 


icMi    under   eons 


(•anno 


t  iret  l)evon(l  the  back  of  the  lens  with 


a  liii.'h  power 


h)U 


as  it   woil 


hort 


a 


oral 


(hstanee. 


M 


oreovei 


at  too  s 


in    order    to 


/^^^^^ 


.  xaniine  the  deeper  ])arts  of  the  lens  ue  must 
have  the  hght  almost  in  front  of  the  patient. 


illicrwise 


thev  will  not   be  iliun.inated. 


Fdcal  illumination  without   the  assistance 


it  a   loupe  or 


a  daik    room  is  often  o''  ^I'eat 


itage  throu^ii  tlie  good  illumination 
eh  it  affords.  One  soon  gets  into  the 
it  of  concentrating  the  light  from  the 
(IdW   ujion  the  eye  with   the   convex  lens 


w 


ith  a   \  iew  to    imjjrovmg    the    o] 


itical 


con- 


i|itiiiii>. 


The  cornea  is  often  affected  secondarily  to 
the  conjunctiva,  as  in  phlyctenu- 


lar oj 
t  ion? 


ihthal 


nna. 


In 


suci 


mdi 


the  eye  is  most  irritable  and 
resistant  to  examination  in  bright 
light.  The  slightest  attempt  to 
se|)arate  the  lids  is  accompanied 
by  violent  blepharosiJasm,  esi)eci- 
ally  in  children.  Yet  it  is  in  such  cases  that  it 
is  of  the  greatest  imi)ortanco  to  know  and  watch 
the  conditiim  of  the  cornea.  Fur  aught  ue  know 
it  may  be  ulcerated,  and  may  even  be  ujjon  the 
|)oint  of  becoming  perforated.  Any  roughness,  or 
even  an  amount  of  ])ressure  which  is  quite  justifi- 
able in  ovher  cases,  may  suffice  to  cause  the  jier- 
foration  which  it  should  be  our  chief  effort  to 
avoid.  In  such  a  ease  the  lids  nnist  be  separated 
by  retractors.  We  may  use  simple  bent  wire  re- 
tractors (Fig.t)"))  or  Desmarr(>s'  retractor  (Fig.  fio). 
In  babies  the  position  recommended  in  method  (4), 
|).  Tit,  is  employed  :  olde 
upon  a    couch.       Th 


hild 


ren    are    placec 


e    retractors    are    iiiser 


ted 


I)esiiiarrc3' 
liil    letrac- 


gently    into    the    i)alpebral    aperture,   tin,;   the 
u}»i)cr,  then  the  lower,  the  curved  ends  being  in- 


•^tll  1144  It  4.4 


Kir  ''-'^M 

rif 

^-Wk 

T'^H 

■1 

■ 

^& 

H 

iT'  ^^H 

'■"l<-     '17.       Duil; 
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tiiiii  is  tlicii  made  u|)r)ti  tlic  ret lactors,  not  (inly  in  opjuisiti' 
iliiict  inns  ii|i  and  down,  hut  also  awav  tioni  tlir  ".ddlic,  mi  tliat 
tlir  lids  arc  liftfd  of}'  the  globe  at  tin-  sanic  time  that  \]h\  arc 
-(  paiatcd.  In  these  cases  tlie  glohe  tends  to  inll  foitilily 
ii|i\\ai(ls  when  Ujiht  falls  u|)on  it,  wliieh  makes  it  \(ty  dithcnit 
Im  >(■(•  the  loiiiea  e\cn  with  the  use  of  reti'a(tor>.       The  dilh- 

iiity    may   Im'  ovei-coini-    l)y    picssinj:  the   end   of   the   lower  » 
irtiactor   well   into   the   lower  fornix,    which   drains   the    e\e 
(jiiwiiuards  i)y  pulling;  »»ii  the  ocidai-  conjunctiva. 

When  \\c  havi-  satisfied  our.sclves  that  there  is  little  or  no 
frar  of  |)erfoiation  \\v  may  dispense  with  retractors.      It   has 

Imcii  |inint<'(l  ont  that  in  children  an  attempt  to  separate  the 
lids  when  there  is  miii'h  hlc|)haros|)astn  is  usually  followed  liy 
evcrsion  of  hoth    lids,  the  eor- 

III  a     still     I'cuiaining     liidden. 

The    way     to     overcome     this 

(hrtuulty   is  to    ]ilace   thi'    two 

lliiiiidis   close    to    the  cdijcs   of 

the    lids   and    tii    press    jicntlx 

liiit  fiiinly  upon    the   j^lohe    as 

till-  lids  are  drawn   apart.      In 

thi>    iiiauner    they    are    separ- 
ated without  h<'cominj,;  everted, 

liiit     \\c     must     he    exticmely 

c.iKtiil    not     to    e.xert      undue 

I'll -vine  and  not  to  touch   the    '-'k:- '>><. — Diu^nuu  of  <l.ci)((irn.al 
•.1     ..        .1  1  I  Msst'ls,   iis  ill    iiitt'istitiiil   keiit- 

.-Mica    with    the    thumi)    lUuls.  ,„is  ,,./,/r  ,,.    oo.j) 

111    many  diseases   new    ves- 
sel- are  formed    in    the    cornea.      An    exact     knowledge    of 
ili<ir    jiusition,    whi'thcr    siipcrHcial    or   deep,    and    of    their 
di-tiil)iition,    wliether    localised,    i;eueral,    jieriplu'ral,    above, 
■iiid  >"  nn,  will  often  settle  a  disjjutcd  ])oint  in  dia<i;nosis. 

^iipcrticial  ves.sels  (Fiir.  <  7)  in  the  cornea  are  distiniiuishcd 
iinin  deep  (Fi<r.  »)S)  by  the  following  featmes  :  (1)  superficial 
\csse!>  can  be  traced  over  the  li]id)iis  into  the  conjunctiva, 
wliili  deep  ones  seem  to  come  to  an  abrujjt  end  at  the  linibus  ; 
i-'i  superficial  vessels  are  bright  red  and  well  defined,  while 
(|i  r|i  (Jiies  are  ill  defined,  greyish  led.  or  cause  only  a  diffuse 
I'd  I'lush  ;  (:{)  superficial  vessels  branch  in  an  arborescent 
t  i-liinii,  dicliotomously.  while  deep  ones  run  more  or  less 
paiailel  to  each  other  in  a  general  radial  direction,  and  branch 
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at  very  aciitf  aiij^lcs,  like  a  hcsoin  ;  (4)  sii|icrti(ial  \csscls  riiav 
raise  the  I'l.it licliiiiii  over  thciM  so  tliat  liic  surtacr  of  the 
coiiica  is  iiiic\(ii,  while  uitli  (iee|)  ones  tile  eoiiiea,  thoiijrli 
hazy,  is  smootli.  The  |ieeiiliar  course  of  deep  vessels  is  |»rol)- 
al)ly  (leterniiiied  t(\  the  lamellar  struct  lire  of  the  siihstantiii 
|iro|iiia 

The  Anterior  Chamber.     'I"he  anterior  ehaiiii.er  is  shallow 

in  extreme  youth  and  in  old  a<:c  :    at  other  jieriods  of  life  it 

is  about  2-")  mm.  deep  normally.      It  must  he  remembered  that 

we  estimate  the  depth  of  the  anterior  ch  imber  by  the  position 

of  the  iiis,  and  that  we  \  iew  the  iris  throi  j:h  the  cornea,  which 

is  a  .stron<rly  rcfiactin<r  convex  surfac<'.      Tlie  etTect  of  this  is 

to  ma<rnify  the  iris  and  i)iipil.  and  to  make  it  appear  faither 

forwards  than  it  ically  is.      The  same  applies  to  anvthin;.'  in 

the  anterior  chamber,  (.</.,  the  point  of  a  knife  in  operations. 

(Jood  binoculai'  vision  en:  bles  us  to  estimate  the  depth  of 

the  anterioi'  chambei'  when  we  are  lookinjr  at  it  from  in  front. 

The  oi)servation  should  be  confirmed  by  takmi:  a  profile  view. 

The  anterior  chamber  is  abnoiinally  shallow   in  "ilaucoma. 

It  is  often  abnormally  deep  in  irido-cyclitis.      It  is  freipiently 

une(pial  in  (k'pth  in  ditferent  parts.      For  exami)le,  it  may  be 

deeper  at  the  periphery  than  in  the  centre  in  iridocyclitis  ;  on. 

the  other  hand,  when  the  iris  is  bowed  forwards  (iris  bondx') 

it  is  fuiniel-sha|)eil,  the  ceiiti'e  being  deep,  the  perijiherv  very 

shallow. 

.After  consideiinu  the  dejith,  attention  must  be  paid  to  the 
contents.  In  some  wounds  and  ulcers  of  the  coiiiea,  and 
rarely  without  them,  there  is  |)us  in  the  anterior  chambei'.  It 
forms  a  layer  at  the  bottom,  the  surface  of  the  pus  beinj:  level 
(liypopyon).  A  similar'  layer  of  blood  may  ociin-  after  contu- 
sions or  spontaneously  (hypha'ina).  The  a(|Ucous  may  be 
hazy,  a  condition  not  alwavs  easy  to  distinguish  from  hazine.s.s 
of  the  cornea.  Such  cases  lead  us  to  examine  very  carefully 
the  back  of  the  cornea  with  the  loupe  under  focal  illumination 
to  .see  if  there  are  any  precipitates  ('•  keratitis  punctata"") 
upon  it,  or  we  may  ,see  fiocculent  specks  in  the  a<i;ieous.  All 
these  conditions  are  of  great  diagnostic  and  prognostic  im])ort- 
ance. 

The  Iris.  We  pay  attention  fir.sf  to  the  colovr  of  the  iris 
and  the  clearness  of  its  pattern.  The  two  irides  or  parts  of 
the  same  iris  ma\  be  of  ditferent  colour,  both  conditions  being 
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knn\Mi  as  li.  t.n.rhr..mia  iri.li>.  Dark  hr.iun  spots  u.  the  ins. 
Mut  raised  ahov  ll'<>  Mirtacc,  an-  ((uniuoii.  Care  must  \n- 
,,k,.n  1"  (listiiifiuish  thrm  from  small  nodules  of  tlie  same 
,  ,,|,,Ki  or  white  (sarcoma,  tul)erele.  ^'umina).  -  Miid.iiness 
,,t  tlie  iris  is  the  expression  used  for  indistinetness  of  the  pat- 
',,,,1  ,ause.l  l)v  infliimmutorv  exudates.  A  muddy  iris,  \vith 
M,,a  11  irn-ularV'M'il ''''<1  ^'''^!-''-"'' '■'•'^^■^ '•'"<'' ''^*'^' '"^ '"'''''''^''^ 

'  VUr  nns;i:nn  of  the  iris  must  i.e  noted,  espeeially  the  i)lane 
„.  uhi.h  It  lies  (ri,l,  pp.  •-'.-,(■»,  -im.  ■2Hy).  Special  attention 
-liniiid  l.e  paid  to  anv  adhesions  (synechia'),  anterior— to  the 
,,„,„,,  .„■  posterior^  to  the  lens  eai.sule.  Tnnnilon.sins..  of 
,1„.  „is(iridodonesis)  is  seen  when  the  eyes  are  moved  rapidly 
,t  III,,  iris  is  not  properly  sui)ported  hy  the  lens,  ,  .;/.,  m  absence, 
.hnnka.'c,  or  dislocation  of  the  lens,  slackness  of  the  suspen- 
.n,  V   lin'iuuent.  &c.      It  is  best  seen  in  a  dark  room  with  ol)h<iue 

illmiiination. 

The  Pupils.-  A  jKiiut  which  should  he  examined  at  an 
,  ulv  Ma"e  in  everv  routine  examination  of  the  eyes  is  the 
.nndition^of  the  pupils.  This  is  the  more  important  since 
,1„  inutitK'  examination  frequently  demands  the  use  of  a 
Mydriatic,  and  if  the  |.upils  have  not  previously  been  noted 
11  i,;ay  be  necessarv  to  reciuip-  the  attendance  of  the  patient 
Ml,   another  occasion  when  the  etTect   of   the   mydriatic   has 

Ihr  examination  of  the  pui«ils  re(iuires  careful  attention  to 
A,  !  Ill-  if  trustworthy  results  are  to  be  obtained.  It  is  best 
i  iiiiid  out   as  follows  : 

P!:„r  the  iiatient  facing  the  light,  which  should  not  be  too 
luijit  ;  see  that  the  two  i)ut)ils  are  etpially  illuminated.  Note 
th.  M/..',  shajtc  and  contour  of  each  pui)il.  Cover  both  eyes 
uitl,  t'ae  palms  of  the  hands,  perferab';,  without  touching  the 
tir,  Tell  the  patient  to  look  straight  at  you.  Kcmove  one 
lini!  and  watch  the  pujnl.  Replace  this  hand  and  remove 
ill.  I  her,  watcb'wg  the  other  i)upil.  Note  down  and  compare 
th.  'v>ults  ((Unct  rivrtio))  to  I'kjIiI).  Remove  one  hand  so  that 
tin.  ,vr  is  ex,.o.sed  to  light  (it  should  be  shaded  from  intense 
li-l:'^  Watch  this  |)ui)il  as  the  hand  is  removed  from  the 
otii.  r  c\e.      Repeat    the   process   whilst    watching   the   other 

5)jii...|   l(!:}j.^:! Hf.aal   rijlictioil    (<>    ^'(//'')- 

Now  tell  the  patient  tt)  look  quite  across  the  room,  as  far 
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.11"  as  p,,ssil)l,..      Sii(l(l,.„ly  hold  ii|>  III,,  index  titiu,.,-  v.it 


at  ahniit  >ix  iiiclio  from  tlir  pat  lent  "s  ii 


icallv 


til 


•1^  at    it.      Watcli  tlif  pupii.s  wliilf  1 

Idliiiii). 


osf,  and  tell  tlic  patient 


till'   liiii:cr  [nddiiiii   la  urci,. 


If  accoMunodatcs  tnr 


Whin  thcivactinn  tollLrht  is  tcchic  an  1  tl 


iiall.  it  isdilliciiit  t(.  be  eertaiii  of  t} 


ic  pii|)ilsare  alreadv 


da\lij:lit,    tli( 


s.uli 
and  tl 


cases 


le  111' 


til 

ht 


11'  results  in  hriyht  ditTiise 
"iiieal   rc/lexes  addiny'jto   tli<-   ditluiiity.      In 

en  into  tlie  dark  room 
illuniina- 


patieiit    should    he   tal< 
foueeiit rated  upon  one  jmpil  hy  toeal 


tioii.      H\  a  sliirht   lateral  movement  ot  tl 


|>.   .S())    the    focus  of  lijiht  can   I 
ic  |>upillaiv    movements  hein^  wafclied  the  while.      If  tl 


tl 


IC  <'oiivex   lens  [riili 
>r  moved  on  or  olT  the  jiupil. 


IS   no    movement    under   thoe 


that    the   reaction    to  li.j;iit    is  al)sent. 
It    is  better  not   to  use  tlie  ophthal 


conditions   we    mav 


COIK 


icrc 
hide 


proe(Hlui( 


as  th 


mo.seope  minor  in  thi.s 


patient  is  very  Ukelv  to  look  at 


It, 


reaction  to  accommodation  may  be  mistaken  for  one  to  li^ht. 


Note  very  carefully  if  tlr 
\v<'ll  maintained  irl,/,    o 


Th 


constriction  of  the  pupil  to  liidit 
:i()lt). 


amc 


method  will  elicit  the  // 


'  tiiKn/iifiir   /III /III   n  net  inn 


(Wernicke)  in  the  rare  eases  (lesion  of  one  optic  tract)  in  u  hid 
t  is  present.     To  test  for  it.  the  licjht  is  placed  in  front,  but 

with 
pupil 


rather  to  oni'  si(h"  of  the  patient.     The  light  i.s  focu.s.s,.d 


the  1 


ens  upon  the  ojipositc  side  of  the  retina,  and  th 


watched.      The  light    is  then  moved  to  the  other  side  and 
now  focus.sed  on  the  other  side  of  the  ret! 


etina. 


IS  present   the  jaipil  will  react   bri:^lv  \vh 


If  tl 


IS 

le  reaction 


rctin 


en  one  lialf  of  tl 


le 


iia  IS  illmiimated,  but  very  lightly  or  not  at  all  when  the 
••thcr  half  is  illuminated.  It  usually  reacts  slightlv  even  in 
the  latter  case,  owing  to  t.ie  imj possibility  of  prcventimr 
ditlusion  of  light  on  to  the  sensitive  half  of  the  retina,  and  for 
this  reas,,n  the  test   is  rarely  uneiiuivocal. 

When  the  pupils  are  sniali  to  start  with  (-  s])inal  miosis  -) 
do  not  react  to  light,  but  react  to  accommodation,  the  condi- 
tion is  known  as  the  AnjiiU  Hnhrrlson  py/nl.  It  occurs  especi- 
ally in  para-..yphilitic  di.sease.  most  coninionlv  and  in  its 
most  characteri.stic  form  in  tabes,  and  frequently  in  general 
paralysis  of  the  insane  ;  but  it  is  also  found  in  other  sv|)hilitic 
diseases  of  the  central  nervous  ,system. 

if  the  above  directions  are  carried  out  we  shall  have  reliable 
information  a.s  to  the  shape  and  relative  size  of  the  M.n.il. 
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and  tlicir  nartioiis. 
lie  cniitiKTJitfd   l\<Tf 


A  f( 


it  tl 


ic  coll 


llinllc:    riilidll  K  III-  III  l\' 


\'crv   laiL'"'  iiiipils  will  sul'i.'(-I    lli:>t    a    niMliMiir   lia~   1m  t  ti 


(I.      It  is  not  III) 


rnllinini: 


fm   i!  In  lia\f  licc!)  ii-'d  iiiadv  rit  - 
til  tilt    riLilit  pupil 


•iitl\.      We  not  itifi«'i|iiciitl\  Nfc  a  ]iati(iit  witli  tin    ri;:lit  piipi 


\M( 


Iciv  dilated  complaiiiiiit.'  of  diiniif: 


if  \  isi( 


li 


(|iiii y  ui 


ift«'ii  « 


licit    tlic    fact    that    lie    lias    hccii 


ii>iiiL'   a    liiuiiiciit    tor 


rheumatism.  The  explanation  is'that  the  liniment  contained 
lielhuloiina,  and  that  after  usinj:  it  with  liis  ri^ht  hand  he 
iiililied  his  ritrht  eye  uith  tiiesoih 
use  ointment  or  drops  |ires(iilied  for 


•d  tinkers.      ( )fleii  patients 


it  her  p 


al\\a\; 


le    on    ol 


ir   (.'iiard    against    such    trajis 


it  lent- 


Tl 


\\f  must 

lese     |Ml|iils 


ire    usuallv    (piite    iminoliile 

llv 


uid    the    patient    coinp 


(iiiiiness  of  vision,   especially  ill   near  \\or 


The  pupil  is  also  lar^'e  and  imm 


loiiile  111  com 


iftl 


le  optic  nerve  :    tins  may  He  (im 


1. 


plete  atrophy 
to  ali>oliite  <dauconia.      In 


acute  glaucoma   it   is  usually   lar^ie,   immodile.  and  oval   with 
rtical  ;    the  condition  is  <_'eneraliy   unilateral. 


Ilie 


iiij^  axis  vc 


onl\'  one  exc  is 


hlitid  fr 


loni  disease  ( 


if  the  optic   nei\c  tlii 


piijiil  is  rather  lar^'er  than  its  fellow  as  a  rule.  Imt  the  co 
-eiisiial  reaction  to  lifiht  on  the  sound  eye  i-  much  increase 
Planted  of  eour.se  that  the  third  nervi 


d. 


intact.      Dilatation 


lines  m  m\o- 


vmia 


of  the  pupils  with  retained  mohility  isfound  -oiiiet 
pia  and  in  conditi<ins  of  imiiairi'd  nerve  t(»ii«\  '■  ;/..  an 
It  is  also  found  in  cases  of  diss,  inated  sclerosis  with  o|)tie 
iti.iphy,  which  rarely  if  ever  leads  to  complete  loss  of  sij/hi 
111  this  disease.  Dilatation  as  a  retlcx  to  painful  imiiressions 
has  alread\  heeii  mentioned,  rnilateral  dilatation  may  result 
trom  irritation  of  the  corvieal  sympathetic  in  the  |ireseiice  of 
i-dands  in  the  neck,  ])neum()nia,  phthisis,  chronic  pleurisy, 
llioracie  aneurism,  &.C..  but  it  i.s  rarc>  from  this  cause  ;  it  may 
..Isn  1)0  due  *<>  synnpoinyolia,  acute  anterior  poliomyelitis  and 
iiicnin^dtis  afifeeting  the  lower  cervical  and  upi)er  dorsal  part 
of  the  s])inal  cord  and  to  pressure  on  the  sympathetic  tihres 
Icavini;  the  cord  in  the  lower  cervical  and  upjier  dorsal  ventral 
roots.  Temporary  dilatation  of  one  i)iipil  is  not  very  tineom- 
iiion.  rnilateral  dilatation  with  immobility  may  result  from 
a   hlfiw    on  the  eye  (<"haj).   \X1.). 

The  ])ii])ils  are  small  in  lialiies  and  in  old  ix'ojile.  When 
the  pupils  are  small,  as  under  the  intluei-ce  of  bright  li^dit, 
•lie  relation  to  the  centre  of  the  cornea  can  be  best  seen  :    the 
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cfiitK  ipf  tile  |>li|iil  l>  u»iiall\  a  little  In  llif  nasal  >\(\v  nf  tlir 
cent  ic  iif  t  he  rcpriica  Small  |iu|iii-.  aic  iaiel\  |Mrfcetl\  iciuinl. 
A  >inail  iiiiiiiiiliile  I  III  I  li  I  should  make  ii>  sii>|it'('t  niil  int  i>  w  it  li 
|)o>lericir   s\  iieeliia',    and  .--linulcl    lead    lu   iii\  e>t  i^'at  inn    with  a 

lll\  ill'l.lt  ir        l|nlliat|M|)ill      tnr      dlillllin>t  li'      |illl'|inNes        tn     -ee     if 

till'  |iii|iil  dilates  re;^iilarl\.  Milatrral  small  iinmnliili'  |)ii)iils 
makf  IIS  slls|icet  disease  nf  the  eelltlal  lieivniis  sxstem  {i.'/.. 
pnitiiie  lia'iiu)iilia)i<)  ,  fiiitlier  examinatinn  ma\  slinw  that 
the  iii.moliility  is  eniitiiie<l  tn  icactinn  tn  litrht  {riili  p.  U'2\. 
A  small  slu^iuish  |>ii|iil.  witii  imiddiiios  nt  the  iris,  is  assnciated 
with  iiitis  uhieh  mav  l>f  piimaiy  nt  scenndaiy  to  con  \l 
froiihlc. 

\'fiv  small  imiiinl)ile  |Mi|iils  sii<_'^cst  tlic  use  of  dnij/s,  cither 
locallv  '  ;/.,  csenn.  or  throii;_di  the  general  system,  '.;/.. 
morphia. 

The  chief  causes  of  iiieiiiiality  of  the  jMipils  ha\e  already 
l)eeii  iiieiitioncd  ineidetitally.  As  indicative  of  central  nervous 
disease  it   is  found  in  i:<'Meral  paralysis. 

We  must  note  carefully  the  nature  of  the  contraction  when 
the  pupil  reacts  to  lit:lit ,  and  es|)ecially  if  the  constriction  is 
well   maintained   {ridi    p.   .'{()'.(). 

The  Lens.  The  lens  cannot  l>e  thoronjjhly  examined 
without  the  assistance  of  the  o|)hthalm()seope.  Hy  inspec- 
tion, aided  if  necessary  hy  focal  illumination,  we  note  any 
opacities  in  the  pupillary  area.  The  pupil  may  he  hlocked 
with  iritic  exudates  (intla'umatory  |a.pillary  nieiiil)rane. 
hlocked  pupil). 

Opacities  ill  the  lens  it.self  are  s^eii  hy  ol)li(|ue  illumination 
a.s  <rrey,  white  or  yellowish  patches.  Aceordinj;  to  their 
di.strihiition  and  nature  we  dia^no.se  the  variou.s  forms  of 
cataract,  hut  our  observations  must  always  he  continued  and 
(•(.it rolled  hy  o|»lithalinosco|)ic  exaniiiiation.  The  following 
examjile  will  show  how  easily  one  may  he  led  astray.  When 
the  lifiht  is  concentrated  hy  focil  illumination  u|)oti  the  pujiil 
of  a  younif  |iei'son"s  eye  the  lens  siihstance  seems  almost 
perfectly  clear  ;  at  most  we  ^e(•  a  faint  bluish  haze.  If  we 
examine  the  lens  of  an  old  ])eison  in  the  same  manner  the  haze 
is  much  more  pronounced  :  the  lens  substance  in  fact  looks 
sli(;litly  milky.  We  niijiht  conclude  that  the  patient  has 
cataract.  Ivxamination  with  the  ophthalmoscnpc  will,  how- 
ever, show    a   perfectly  clear  red   reflex.     The  exjilanation  is 
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fliii  till'  Ifii 


tl 


I.     !( 


fiattiM-    1 


il.>ta 
<lfX  iiiin 


(m-CMIIU"*     MlOlf     II 


|itiiall\    'l«'ii>< 


as  tlif  1«  T^iiii  uru 


,15). 


N.iVN    tin-   luill.rr  tl.r   nt.a.l.M'   .. 


kIi'X    n 


MS  <i|<l<T  ('■/''' 

f  a  snhstaiicc 


tin    L'tflltcr  VMI 


1m-  till-  ii'tlrctii.ii  Iri'in  it>  >'"'•' 


'11 


II'  nil 


111---- 
t 1 


wWwU    \M'   St'» 
the   lews   am 


i>  due  to  ra\- 
1    elite!'    iiur    I'M' 


f  lilili'    wliicli  arc  It 

n 


le    Illi'II 


ia\s 


Iki- 

■tlectfil 

retl«'('t<'<l 


ihi- 


If    hiiwi'Mi 


till-  I. 


ippe, 


III! 


1U\ 


the  \slnti'  a|.i>«'arimr<' 


\eiy   iPlnlli'MIli'i'il 


anfJ 


i->\y 


Ai\\\\  it  it  1-  >tr 


ctlv  lucali-i'il  to  .ci'tam  I 


rt>  of  the  li'iiH 


,u!.>tan(-'i'.  «<■  '»">■  '^ 


ntrc  <> 


iifelv   (liailliii 


taiact.      A  spot    in 


tho 


as  1 


{  it    Ul 


re  oil 


j{  thf  pupil.  liMikinu 
.'ni;„,ay»H-a,...l'illa.y.'xnaat.'o,anan 

riiaimuiar   spoUi'^  of   <'l"'^' 


the  ^ll^fal't•  of  the 
tenor  polar  cataiaet, 


tv    with   their  apicc 


towards  thr 


ire  arc  iiulii'iitivc 


t  iiti 
Hire  oNCr 


f  s('i\ilf  I'iitarai 


■t.     A  M'lv  whitf  ajipfiir- 


th.'  \Nliolt'  iHii)illivry  area 


sii^m'sts  a  total  cataract 


It  It  is  yi-llo'v  and  the  iris  i^ 
ralcareolis    lens. 

The  Tension. 


trenndons  we  suspe< 


t  a  shrunken 


Last  in 


the  external  examination 


Imt   hv 


III)  means  i 
ii   IS  don-  in 


){  least  importaine 


test  the  tensioi\ 


f  tl 


le  eve 


the  same   manner  a? 


te>tii\"  fill'  Unctnation   m 


,,|,er  parts  of  the  bcnly. 
Stand  facing  the  l)aticnt,  w 


ho  is  told  toket'l'  looking  t 


owari 


1^ 


feet.     Pla.e  the  in< 


U-.x  fingers  of  hot  h  hands  side  by  sid. 


them 


upon  the  nppcr  lid,  steadying 
,H,,,lied   to  the  bn.w.     Keep  <>iu 


hv  the  other  finger 


lightl' 


lllpnll 


the   globe   throii 


ih  tht 


finger  <initt'  still,    i-ressing 
lid.      Now   attempt    gently   to 


III! 


le„t  the  globe  with  the  other  HiAger,  pi 


ssing  (lirectly  down- 


w  a 


Ills,  concentrating 
>inn  which  is  conveyt 


iitinu  the  attention  meanw 


hile  on  the  impre: 


d  to  the  stationary 


finger 


Repeat  the 


iiiocess 


oil  the  other  cyi 


hea 


The  studf 
Ithv  eve 


nt  should  practise  this  manuMivre  on  a  m. 


He  will  thus  o 


btain 


be  considered  normal  tension 


I- to 

tlie  eve  is  usua 


a  mi 
Tn. 


mber  of 
ntal  estimate  of  what 


In  absohite  glaiicomi 


11  v  stony  hard  ;    this  ci 


dition   is  genera 


llv 


IIK 


licatcd  bv  the  convention 


T+:?,  a  misuse  of   numbers,  but 


one  in  common  use 

'i'n  to  T    +  3  are  usually 


The  gradation 


ISO' 


,f  increa.sed  ti-nsion 


from 


,•  m( 


Heated  bv  the  conventions  T  full 


Y  +)  X  +  1,T  +  2.     Similarly  the  gra( 
tension  are  represen 

I'     ;{. 

InstruiiuMits  known 


lations  of  dinuni; 


;hed 


ited  bv  T  iiiinii^ 


as  (oiiomrtrrs 


(T-)' 


T  -    1 ,  T 


have 


been   devised  for 


0(1 


DrsKASHs  OF  THi-:  l•;^'^: 


i-"ii..  (i'.t. 


Mi(',isiitin<r    the    t( 
tact   eye.     'llu-v  arc 


nsioii    of    tho    ill- 
far  less  rcliahlf 


tlian    the    iiiatioiiiclcr,    uhjcli,    ] 
'■••IT,  caiHi,.!   lie  used    ,,„    the    luun, 


low  - 


I'V''.       TIlc    l)cst    ti 


III 


'n<iiiictcr  tor  clini 


al   use  is  tliat    in\cnt<'(l  l.v  Schicitz 
(Fiir.  (i!)).      With  it  the  <|,.|',tli  „t  the 


indfiitaiioii  in  ii 


a  wciolit,.,!  >t  vIct 
lever    w  I 


le  cMiiica    made    h 


is   measured    I 


)\-  a 


iieli    tia\(' 


There  aic  four    wcisrht,- 


"Ver    a     seal 


(.)••). 


and    I. 


<  ■•), 


Id 


tius.)  and  tl 


•uraey    is  attained   witji   th 


\vhieii     ir 


le    tri'eatrst   ac- 


e   \\eii'ht 


ives     a     deflect 


lever  of    -2  to    I 


ion     ot 


tie 


mm. 


'11 


le     instiu- 


Itetween    the    (\\,.    eyes 
on  tile  same  exc. 


"lent  is  ealihrated  so  that  the 
e(|ui\alents  of  the  readintrs  in  milii- 
ineteis  ot  mercury  can  he  read  off 
■■'  '•'i'"'-  It  is  doiililful  whether 
the  readiiins  are  accurate  \shen 
tiaiisfornied  into  pressures  in 
niillimeters  of  mercury,  hut  1ii(> 
tonometer  is  certainly  useful  for 
comparative  measurements.  r.>/., 
orlietwccn   successive    measurements 


CHAITHR  VII. 


ol 


Hl'llALMUSCUlMC    KXAM,  sAl  loN. 


Tin 
>ccii  wit 


(■iin>u 


„trrnai  parts  cf  the  eve  beyond  the  lens  faniiot  bo 

h.,ut  the  assistance  ot  the  ..phthahnoseope.      A  little 

U.ration  of  the  optical  conditions  of  th-  -ve  will  show  th( 


e  eve  wil 


iiM>on. 


I'nder  ordinary  circnn) 


stances  tlie   pu))!!   looks  black,   and 


re( 


1  retlex,  much  less  a  c 


U'ar  imaiie,   is  oblauied  from 


th 


Fi( 


tuiiuu- 

nt    ill 


If, 


as  ni 


I'i^ 


70,  there  is  a  soi 


iree  of  liiiht,  L.  in  front 


aiK 


I  the  eve  is  focusxd  upon  it  or  accomiiux 


lated 


II'  It 


Ihe  liiiht  and  a  spot  ujion  the  retina  an-  conj  i 


the   imatre   o 


on 


i;ate  foci  : 

he  retina. 

v,.r>in-thedirecti(mof  the  ray^,  all  rays  from  the  ilhimin- 

rc  broiiiiht  to  a  focus  at  the>ourceof 


f  the  spot   of  lijiht   is  a  spot 


it . 


lit  of  the  retina  a 
Therefore  no  rays  wi 


enter  an  ol)servin>i  eye  unless  it 


;  i  1 1 , 1 1 e< 


I  actuallv  at  the  source  of  li'iht .      'I  he  i.rol)lem  so 


>lvcd 


i'.al>lia<:(    (1S4S)  and  rediscovi'ret 


d  bv  von  Helmholt/  when 


I  (    invented  the  ophthahnoscoiie  ( 

1  ikiiiiT  the  ol).servin<i  eye  at  tlu 
iliiiiiimation  of  the  observed  fundus 


IS;")!)  was  |iractically  that 


anie  time  the  source  of 


IftI 


le  e\c  IS  nt 


)t  focussed  for  the  souk 


)f  liidit  the  conditions 


ai'-  dilTi'rent,  and  some  s 


■^cell. 


UN   IS  one  cause  o 


diyht  luminosity  of  the  pui)il  may  be 
f  lumino>itv  in  the  pupils  of  the 


'crmclidpic   eyes  ( 


>f  vounj:  children  and   most   carnivora 


ixireme   hypennetropia    is   al^ 


th 


e   cause   o 


f   the   so-ca 


lied 
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amaiirofh  afs  vyv.  which  is  due  to  (h'tachincnt  of  the  retina, 
<.'linina  of  the  ivtiiia,  &c.  In  these  eases  the  retina  is  pushed 
foiuards  and  the  fundus  at  tliis  sjiot  l.eeoines  lu^hly  hypei- 
inetropie,  tlie  refiex  fioni  tlie  pupil  liein-i  often  the  tirst 
syniptoiH  noticed.  The  same  piinci|)|c  apidies  to  the  icHex 
from  the  eye  after  the  lens  has  heen  renio\cil  \>\  extiaction 
of  cataract. 

In  hvpernietropia  the  conjutiate  focu>  of  the  source  of  li>iht, 
L,  is  a  point,  /,  behind  tiie  retina  (Fig.  71).      Hence  the  euier- 


H  E 


ireiit  rays  from  tlie  illuminated  area  of  the  fundus  are  diver- 
•ient,  as  if  eominji;  from  /.  Therefore  an  ohservinj:  eye  situated 
anywhere  within  the  area  /,  /,  of  the  cone  of  enieitrent  rays 
will  catch  some  of  them,  and  the  p\ipil  of  the  oliscrved  eye 
will  apitear  feeldy  illuminated.  I'nder  these  circumstances 
it  is  not  necessary  for  the  ohser\  inir  eye  to  occupy  the  exact 
position  of  the  source  of  liuht.  hut  only  a  spot  in  its  immediate 
neijihhourhood.  On  the  same  iirineiple.  the  exticmely  hyper- 
metroiiic  retina  in  glioma  retina-,  etc.,  can  he  seen  well  hy  focal 
ilhnnination. 

In  hitih  mvopia  the  emergi  nl  ra\s  aic  strongly  convergent, 
and  hecome  divergent  after  coming  to  a  focus  at  the  remote 
i)oint  (Fig.  '.V.i)-  Beyond  this  jxiint  some  of  the  divergent 
rays  mav  entei'  an  ohscrving  eye  suitably  situated  and  the 
ol.served   pupil  ai)pears  ilhnninatvd. 

The  luminosity  of  all)inos"  eyes  is  due  to  light  entering  tiie 
eye.  not  only  through  the  pupil,  but  also  through  the  iris  and 
sclerotic.  That  this  is  the  true  explanation  is  shown  by  the 
fact  the  pupil  looks  black  if  it  is  obser\ed  through  a  sinad 
hole  in  an  opa(pie  screen.  A  .-mall  amount  of  light  passes 
thiouL'h  the  sclerotic  in  the  normal  eye. 

It  will  help  us  to  understand  the  piinciples  of  the  ojihthla- 
moscope  if  ui'  .-ay  a  few  word-  about  it;-  historical  develop- 
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,n,nt  Tlw  oriuinal  ..(.hthahnnsroiH'  of  v.m  Helmholtz  was 
,„,,rlv  a  plane  l^lat.  ot  glass  ( Kifr.  72).  A  sourco  of  light  was 
„,„,,a  In'side  llu-  ol.s.rve,l  vy  a.ul  tii.  glass  plat.-  obl.q.u.ly 
,,  t,„iit  of  it  s..  that  a  ....rtiou  of  th.-  light  was rctlected  roni 
,h..  surface  of  the  ,date  luto  the  eye.  On  looking  through  the 
,,ansnarent  plate  an  observer  eould  n..w  receive  sonu-  of  the 
,„.  frota  tlu-  fundus  into  his  own  eye,  and  thus  obtain  an 
,;,;,„,  „f  the  illuminated  fundus.  Since  but  a  small  propor- 
,„„r.,f  the  light  re.eiv..-d  upon  the  plate  is  reHeeted  at  its 
surface  the  illunnnation  is  feeble.  Nevertheless,  the  pnn- 
,,ple  is  worth  bearing  m  mind  as  a  ready  means  of  getting 


Oy 


Oj 


Ki...  7-J.  -l)ia.r,un  of  von  H.ln.hol,^'  ophthalmosropo.       f^!-;'>;;<f;-;;| 

..v-     ()       ,,l,s,lv.T-<  rvr;     L,  HOUIW  ..f  lltzht  ;     /.   Ullrt^'O  o      L  K  PITH  .1 

;^' uu^  ^:;l;:  ,;:inor-:in.,n.au,te  «ouvc..  of  liKht ;  M  K,^w^  -  ;^:;:.;; 

,;,s>t.ons    „f    r..t,na    .n    myopia.    ..mmetrop.a,    and    '^M''"";!'-  , 
rrs„..,-tiv.lv.  showing  tl,,'  rHa.iv,.  si/.rs  o.   the  areas  ot   n'tina  ilh. 


iiiinatid  ill  laeh  cr.sc 

,,   ,:,u  of   a   luiuUis   in   the   absence   of  a    more  .satisfactory 
,,|.|..|,altn()seope.    Moreover,    an    error    of  refraction  in  the 
,.l.M.,ved  eve  inav  1k>  obviated   by  using  the  corresponding 
spectacle  giass  of'the  patient  as  the  ophthalmoscopic  mirror. 
Vnn  HHiuholt/.  next  iiunMsed  the  amount  of  light  reHeeted 
l.v   M.pcrposinu   three    plane   plates.      The   back  of  the   glass 
uas  next  cnnverted  into  a  more  powerful  mirror  by  silvering 
it,  ieaviuL'  a  small  ].ortiou  unsilvere.l  or  leaving  a  hole  in  the 
in'irn.r,  through  which  the  observer  might  look.     The  illu- 
ii.iruition  was  still  feeble,  suicc  the  rays  reflected  by  a  plane 


m. 


iOd 
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iiiirroc  arc  .ii\(iixi'iit  {n'lh  p.  2;5).  Kuctc  therefore  (Js.*)!) 
iiitinilured  tile  perforated  eoM(a\('  mirror  wliieh  still  holds 
the  lield.  The  tiiial  iiioditieat  ion  was  t  lie  addition  of  a  battery 
of  small  lenses  of  various  stretiL'ths,  which  mi<_dit  l)c  hrout-dit 
into  position  lichind  the  aperture  'l"hc  multitudinous  forms 
of  ■■  refraction  o)ilithalniosc()pes  ""  are  merely  \arious  mechani- 
cal contiixanccs  for  doinj^  this  most  coincniently* 

'riici'c  are  two  chief  methods  of  opluhalmoscopic  exami- 
nation, the  direct  method  (\.  Helmholtz,  I  S.")l )  and  t  lie  indiicct 
nic'hod  ( liucte,  IS.")!').  The  ophtlialmosco|i(  is  pro\  ided  with 
two  mirrors,  one  a  small  one.  sliL'htly  tilted,  for  the  direct 
method,  the  otlur  a  lar^'e  one,  not  tiltc<l.  for  the  indirect 
method.  iiotli  are  coiica\e,  the  formci'  with  a  focal  distance 
of  ;}(l  cm.,  the  latter  of  U*  c'li.  it  is  an  adxantaL'e  to  have 
also  two  plane  miirors  coi'res;  Hn^r  with  these;  with  -uch 
a  four-mirror  ophthalmoscop'  suii^eon  is  fully  c(jui)iped 

for  vwry  detail  of  o|)htlialm(..-copy  and  i'ctinosc(i|iy. 

The  im])ortance  of  system  in  his  methods  is  so  often  im- 
jtressed  ujion  the  student  that  he  is  liable  to  underrate  it 
throtigli  sheer  reiteration.  Tt  will  |)eihaps  suHice  to  say  here 
that  in  usinj.;  the  opht h'himoscope  he  will  ine\ital)ly  come  to 
<:rief  unless  lie  pursues  his  examination  on  a  well  ordered 
j)lan.     The  order  of  examination  should  be  as  follows  : 

(1)  I'reliminarv  examination  with  the  mi;-roi'  alone  at  a 
distanc<'  of  about    I    metre  from  the  patient  ; 

(2)  Ivxamination  with  the  mirror  alone  at  a  distance  of 
about  2(»  cm.  (readinL'  tlistance)  from  the  |)atient  ;  this  is 
sometimes  called  the  distant  direct  method  ; 

(.'{)    Ivxaminalion   by  tlie  indirect   method; 

(4)    Kxamination  by  th(>  direct    method. 

The    following'    tacts    will    impress    upon   the   student    the 


*  The  stmli'iit  is  a(l\"isiMl  tn  pi'iiiMiri'  ii  j^'oihI  cipht  liiiliu'wcdpi'  at  llir 
(lUlsri  (if  Ins  clnnciil  \MPik  in  tlii'  iiicdiciii  xMirds.  llic  cliiiiinr'  t'lnriis 
lire  lint  iiiil\  \^  iisli'  i.t  iiiiiiirx  .  lint  arc  it  pcrprt  iial  .-"urcc  nf  aiini>\  aiici'. 
Tlic  iiicdificaliMn  of  (.in|iri  s  ophl  |]aliii(>si-i>pr.  ;;ciM-fally  UmaMi  as 
Mcii'tdii's.  is  must  siini;L'l\  I'l '(■■  n 1 1? I II  t H  1( ■( I .  Ill  ii'ci'iii  Mais  vaiimis 
self  ImniiiiMis  opiil  lialiiinsii  .pi  s  liaxr  linn  i|i'\isril.  In  nn.sl  it'  llicsi^ 
liiilf  tlif  a|icitiii-c  of  till'  upiitlialiiiiisiiip.'  IS  usi  .1  tnr  illiiniinal  ms-'  Ilie 
ftiniius  fnmi  a  small  I'iirl  I'ic  Imlli  riinlami(l  m  llii'  iiistniiiu  nt .  llic 
uiliri-  half  l.iiiiLi  iisi'il  fur  Ill's, .pxatiiin.  'i'lir  lamp  is  nm  oil  n  small 
ilr\  lial  tiiy  \\  liirli  may  lir  plan  il  in  t  hr  Imiutlc  of  the  o|)litliHlmosoop(>. 
'I'lirsr   iusinimi  Ills  arc   part  ii\ilail_\    useful   for  i      miiiiinf.'  bi  d-ridilni 
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iva^diialii.'iios.if  tins  iiiocrdinv.      I5y  ( 1 )  uc  (ihtaiii  kiiowlcd^ic 
lit  llic  natiiic  i)t  thr  retract  inn  of  tlic  eye  under  e.xaniination  ; 

little   (litlieultics    wlien    uc   (■(Muc   to 


till-    will    I 
(•111--  r  (luai'ter- 


11    |ire\cnt    m; 


Hv  (Jl  \\f 


-ec  an\'  i;ri)ss 


ehatiizcs    ('spceially 


la^'il 


tics  in  the  refractive  media;    the>e  may  tie  made  at  once 


dent   1)V  tin-  metliod.  whereas  they  may   he  \cry  |Mizzlin<,' 
1  li\    (.'{)  or  (4).      In  addition,   we  shall  see  the 


il    tir>t    iiliseiAcc 

details  (if  an\    \cry  hypcrmet  ropic  pai 


t  of  the  fundus,  sucli  as 


■tallied  rt 


■tma  or  L'lioma  o 


f  the  ictina  :    these  air 


(I  are  i)\' 


nil  iiican.N  ditticidt   to  miss  hy  (:{|   and  (4).      I'.y  (."{j   w<'  ^ct   a 
f  the  fimdns     the   lar^e.-t    iiossihle  area   under 


general    \  leu    o 


iii.idiiate  maLinitication  ;    it    is   exac;  ly  coiniiaral>le  to  Jnici'o- 
•xamination   with   a   low    power.      By  (4)    we  exaniiiu' 


i|rtail>  und 


ler  a  liiLdier  maL'nilicat ion  ;    it  is  exactly  compara 


l)l( 


til  iiiii'rci.'-copic 


examination  with  a  hitdi  power. 


'I'lie  student  should  commence  hy  takiiif.'  a  patient  whoso 
ited  with  atropin,  '.'/.,  a  ixiv  of  twelve 

f  h 


|iiipiK  lia\c   heen   dtla 
Ml   JMiirleen  who  lia 


come  for  the  correction  of  his  refraction, 
ill  have  had  the  additional  advantaiie  of  having' 


.itropm 

lysed  the  patient's  accomiiio< 


lation.      Tlu'  observer  should 


his  own  refiaction. 


Til 


atieiit  IS  taken  in 


to  the  dark  i 


(loin  a 


lid  .seated  hesido 


Tl 


le  litiht  is  place( 


1  to  the  side  which  is  to  he  exa- 


hiiKil     Init    well   liehind   the  level  of  the  iiatieiit's  face:     the 

\.    ^liiiiild  he  as  mucli  as  jiossihle  in  darkness.     The  observer 

-it-  tacitly:  the  patient,  about  a  metre  from  lilir..      He  reflects 

ill'    liu'ht  from  the  larjic  oplithalinoscoiie  mirror  into  the  eye, 

'  1    inuliile  lookiim  Ihrim^di  the  si<rht  hole.     This  recpiires  a 

little  |it,ictice.  but  is  ([tiickly  mastered.     When  the  li<iht  fails 

<.ii  tliecve  he  notices  a  red  retlex  from  tiie  piiliil.     There  oii>;lit 

to  he  no  black  -pots  in  the  puiiillai  y  area,  but  either  a  uniform 

;  !■  Ilex  or  obscure  details  of  tiie  fundus.      By  tiltinj,'  the 

1  'iiii'i    to   and    fro    in    various    directions  he  can  obtain   an 

O'l'i'^^i'ii^ite  idea  of  the  refraction  of  the  eye  (ridi    ]).    1(H)). 

'  !h     ibserver  now   stands  up  and  aiijiroaches  the  ])atient 

I'iitil  hi-  eye,  still  with  the  lar^e  niirror.  is  about  i»  inches  from 

t!     I'Yi-  under  observation.      Ho  can  now  see  tlu-  cornea  and 

'!•  i:l>.  and  can  confirm  ;uiy  points  w!ii(l!  he  has  made 

'     i'lixiously  by  the  external  examination. 

lie  ilu;n  sits  down  ajiain  at  about  a  metre  from  the  jiatient. 

^  ill  keepinn;  fh.e  litrht   u'ton  tile   eve  with   the  lai    (>  mirror. 
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with  liis  left  liaiid  lir  Imlds  the  lai-jc  c(.nv.".\  Iffis,  wlikli  ho 
will  find  in  the  ophthidiiio^cniK-  ciisr.  close  in  iiont  of  the  eye. 
He  will  hv  wise  not  to  hold  the  lens  al)s(.lntfly  vertical,  hnt 
to  tilt  it  very  slightly.  H.  will  prohahly  see  only  the  magni- 
fied iris  ihrough  the  lens.  He  now  watches  the  red  reflex 
from  the  piii.il,  and  slowly  withdraws  the  lens  from  the  eye 
towards  himself.  At  a  certain  i)oint  he  will  see  an  inverted 
image  of  the  fundus  quite  clearly.  Tlie  indirect  method 
requires  also  some  practice,  l)ut  the  amount  re(|uired  may  be 
much  diminished  and  much  greater  accuracy  attained  if  the 
optical  conditicms  under  which  the  examination  is  made  are 
thoroughly  understood.  These  will  l>e  explained  immedi- 
ately. 

Having  oi)tained  a  good  general  vi(>w  of  tlie  fundus,  the 
oh.server  again  approaches  the  i)atient.  He  n(jw  uses  the 
small  tilted  mirror  of  the  oi)htlialmoscoiie.  The  mirror  is 
tilted  so  that  it  faces  towards  th.'  light.  Looking  through  the 
sight-hole  he  first  gets  the  light  u])on  the  eye:  this  is  best 
t'ffected  from  a  short  distance  away.  When  the  light  is  well  on 
the  pupil  and  the  observer  can  see  the  red  reflex  he  ai)i)roaclics 
slowly  nearer  and  nearer,  watching  that  the  light  does  not 
leave  the  impil,  until  his  brow  is  almost  or  quite  touching 
the  patient's  brow.  If  now  both  the  i)atient  and  the  observer 
are  emmetropie,  the  inex|)erienced  observer  will  iiroiialily 
see  the  (htails  of  the  fundus  only  indistinctly.  He  should 
then  turn  up  with  his  index  finger  apjilied  to  the  milled  disc 
on  tlie  l)ack  of  the  ophthalmoscope  successively  stronger 
concave  gla.sses  (usually  marked  with  white  numerals).  He 
will  then  probably  see  the  fundus  (juite  clearly.  The  image 
is  erect,  i.e.  the  oi)posite  oi  that  by  the  indirect  method. 
Here  again  [)ractice  is  needed,  and  a  knowledge  of  the  optical 
conditions  is  ([uite  es.<ential. 

We  will  now  consider  the  chief  features  which  are  to  be 
learnt  in  each  stage  of  the  examination,  and  how  they  an>  to 
b(>  learnt. 

I.  Preliminary  Examination  with  the  Mirror  at  1 
metre.  -^-We  will  sup])ose  that  the  observer  is  emmetro])ie. 
or  that  his  refraction  has  been  corrected,  and  that  the  accom- 
modation of  the  observed  eye  is  at  rest  or  i)aralysed.  In 
examining  the  ritrht  eye  the  patient  is  told  to  look  at  the 
observ(-r"s  right  little  finger  which  is  held  u])  :    this  is  easily 


OI'MTHALMOSCOPir   KXAMINATK  )N'  H»:{ 

a,,.,c  ul.il.'  I...l.lin^r  tl..-  .ipl.thal.n..s,<.pc.  ,11  .•xa.ninin^  tli.- 
|,.ft  eve  \hv  patient  is  t..kl  to  l.".k  at  the  ..l.s.TV.r  s  left  car 
In  this  .namuT  tl...  .-i.tic  .lis,.,  ulu.l.  lifs  a  littU-  to  ih..  nasal 
si.l,.  of  tl.c  |M.st.Tior  pole  of  th..  i-xi:  is  brought  n>to  the 
,,lM.rvci-s  line  of  vision.  When  the  o|.tie  disc  is  opposite 
tl>..  pu|.il  we  shall  notiee  from  a  .listanee  of  1  metre  that  the 
i,.(l  retlex  lieeoiiies  niiuh   paler  o"  even  whitish. 

If  the  eve  is  hi^'hlv  hviiernietiopie  or  luyopie  \ve  .shall  see 
.nine  (K  tails  of  th.'  f.iii.ius,  .,,,..  a  few  vessels  r.n.nin^'  across 
til,-   retlex.     The    exi.laiiation    is    ea.sy    from    what    we   have 

iihcadv  learnt. 

('.,„si<lcr  first  the  hviH-rmetropic  eye.  If  we  thmk  of  two 
s|,nls  on  the  retina,  say  at  oppo.site  ed-es  of  the  diM',  the  rays 


I-,,,.  7:?.--Kxanunation  with  th.  mirror  at  1  metre,    /'i- ."^'f^^'''^^.'.^;';; 
«|,i.h  islnperme.ropi.  :   (),,.  ..l.server.  eye.  emmetr.-iMe.  hut  a.  (  n,„ 

,M,.,liit.Ml  for  the  (Hverueiit  rays  fmiii  Of 

,..||,.,.ted  from  these  points  will  form  two  bundles  of  divergent 

ravs  when  thev  leave  the  eye,  just  as  if  they  came  from  Uie 

,-.,',Tesp,mdin<i  virn.al  remote  jioints  behind  the  eye  (i'lg-  '-J)- 

Tl,..  <-, eater  the  distance  from  the  eye,  the  greater  will  be 

,1,,  area  over  whi( /i  these  divergent  rays  will  s,.read,  so  that 

at   I    metre  some  of  the  peripheral  rays  of  each  pencil  will 

.Mi  .T  t  he  observer-s  eve.     By  a  slight  effort  of  accommodation 

..l.s.rver  will  be  able  to  bring  these  divergent  rays  to  a 

:-  nn  his  retina,  so  that  he  will  obtain  a  clear  image  of  each 

,      ,,     u.ul  necessarilv  also  of  the  intervening  region.     It   is 

M\   as  if  the  eye  were  taken  away  and  the  two  points 

.  'itviated  at  the  remote  points.     Hence  the  image  will  be 

'  "h  'h..  ..l)server  now  shifts  a  little  to  one  side,  the  observed 
'■■■  •,.rn.i.inine  stationary,  more  rays  will  enter  his  eye  from 
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Mtc 
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iilc  aiut   K 


1   l( 


th."  p 


iiiit^ 


his  ow  II  iiio\  ciiiiiit . 
Tlif  ol)scrMT  niciitallv  r.'uards  the  very  sharp  outline  of  the 
pupil  as  a  fixed  ohjeet  of  comparison,  and  as  more  of  the 
fundus  on  the  opposite  side  comes  Into  view,  whilst  a  eoliv- 
spondiiiiz  amount  oiitlie.-ame  side  disappears,  this  i~  mentally 
interpreted  as  a  movement  of  the  ima^e  in  the  same  direct  ion. 
If.  therefore,  when  the  lijilit  is  reHecled  into  the  eye  at  a 
metre  di.stanee  we  see  vessels  ill  the  pupillary  nH.'X,  aii(l  if 
they  appear  to  move  in  the  same  direction  u  hen  the  head  is 
mov.il  slightly  to  ..iw  >i.l.\  we  conchi.l.'  that  th.'  eye  is  liyp.'r- 

metropie. 

('..usi.hr  I1..W  th.'  myopic  <'ye  (Im-.  74).  H.'i.'  th..  .luitt..! 
rays  fr..m  th.'  two  p..iiits  will  he  str.-ii^dy  .'onver^.'iit  in  .-acli 
ease,  and  a  ival  inv.'rt.'d  ima.L'e  ..f  the  points  and  intervening 
area  will  1..' f<.rnie.l  at  th.' r.'iiDte  p.>iiit  ..f  tlu'cye.  /.' ..  I..'tweeii 
th.'  ..hserv.r  aii.l  the  ..l.served  ey.'.  Th  ■  rays  will  .liver<rt! 
from  this  imaj:.'.  an.l  the  etTe.t  will  h.'  .'xactly  the  same  as 
if  th.'i-e  were  an  actual  invert. •.!  ..hject  in  this  p..siti..n.  If  the 
my..i)ia  is  sutlicientlv  hiuh,  the  ima^r,.  will  he  heyond  the 
(.liserver's  near  ].oint',  so  that  he  will  h.'  ahl.'  to  accmmodate 
for  it.  If  he  inov.'s  t..  one  side  h.'  w  ill  see  inor.-  of  the  ohserved 
fundus  ..n  the  same  sid.'  an.l  corresiiondiiifzly  l(>ss  .m  the 
opposite  sid.'.  s.)  that  the  fundus  will  appear  to  ''ave  moved 
in   the  opposit.'  dir.'ctioii. 

If.  therefor.',  when  the  li>iht  is  reflected  int.)  the  eye  at  a 
metre  distance  we  see  vessels  in  the  pupillary  r.'Hex,  and  if 
they  app.-ar  to  m.)ve  in  the  ..pp.-site  direction  when  the  head 
is  m..ved  sliuhtly  t..  one  >ide.  we  c.nclude  that  the  (\ve  is 
mvopic. 

'what  will  haiipen  in  eiiim.'troiiia  (Fi^.  7."))  or  low  myopia, 
f..r  the  (>tTect  will  h.-  similar  '.  Here  th.'  rays  passing  out  of 
the  eve  from  the  two  jioints  will  lie  parallel  ..r  very  sliirhtly 
eonveiL'ent.  and  their  direct!.. n  will  he  that  ..f  tli.'ir  axes, 
which  is  the  continuatio!\  of  the  lines  joining  the  jioints  with 
the  nodal  iioint  ..f  the  eye.  As  these  axes  e.mstantly  diverge 
from  one  another,  the  ..hseiver  at  a  distance  of  1  metre  eannot 
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.listan.r  <.f  a  i.wtiv  ^^.■  x-  only  a  ir.l  ..  ll.s  n.  th.'  ]...|'il.  witl.- 
cn.t  anv  cU-tails.  ssr  cnMcl.ulr  tlmt  tl..'  .  .<•  >>  ntlur  ..nnu.tm,,,.. 
or  hasoiilv  a  Inw  dcmrr  i.f  ainctn.jHa 

\  still  simi'l''-  ""■='""  "f  '>i-''"V"n'»^'  tli..  coiiditi....  ..t  tlu- 

n.fra.tinu  is  as  l..ll..vv<.  Still  thI■o^^iIl^  the  li^lht  int..  Wu-  vyv 
with  the  larn(>  c.in.avc  n.irn.r  w  tilt  it  g.-ntly  m  various 
directions.  WV  shall  src  a  shadow  move  across  the  pup.!  : 
if  the  shadow  is  vcrv  dark  there  is  .oiisideral.l.-  error  of  retrac- 
tion If  it  moves  in  the  opposite  direction  to  that  in  which 
w  in..ve  the  (con.'ave)  mirror  the  ev.^  is  hyp.'rmetropic  '  it 
in  the  same  directi.m  it  is  nnopi''-  This  meth..d  is  used  \nv 
,.nrre.'ting  refraction,  an<i  we  shall  consi.hr  it  m  .h^tail  later 
(.SM    Ketin()scoi)V).  _,.  ,  ., 

II.  Preliminary  Examination  with  the  Mirror  at  the 
convenient  distance  for  near  vision  (22  cm.)-  At  t  ns 
distance  the  ol.server  uill  he  most  suitably  situate,  lor  .lis- 
tin.t  unaided  visi..n.  an.l  he  ^^\\\  he  ahle  t..  examine  the  super- 
(i.ial  j.arts  of  the  eve  nu.rc  accurately.  If  he  is  prcshy.,p.c 
he  will  naturallv  havo  to  correct  his  presl.y..pia,  an.l  !..•  may 
have  to  use  a  V..nvex  lens  if  he  is  stn.ngly  hyi.ermetr..pu'. 
If  he  is  very  mvopic  he  will  have  to  approach  closer. 

The  advantages  of  a  ,.reliminary  examination  m  this  manner 
are  (1)  the  recogniti.m  of  oiuuities  in  the  refractive  media  . 
(2)  the  recogniti.m  of  a  detached  retina  or  ..ther  suhstance 
n..t  far  behind  tlie  lens  ;  CJ)  the  confirmation  of  th.  results 
found  bv  the  external  examination. 

(I)  The  r/iV/.///o,s/.s  o/  nparitii.^  in  On  nirariin  wn/ia.^  it 
the  eve  is  n.n-mal  there  will  be  a  red  rcHex  fr..m  the  pupil. 
If  thJre  is  anv  opaque  body  in  the  course  of  the  rays  rcHccted 
from  the  fundus  it  will  .stop  these  rays  and  will  th.'retore 
appear  black.  The  wlu.le  tick  nay  be  black,  as  when  the 
lens  is  entirelv  ..paque,  or  when  i..ere  is  l>lo..d  in  the  vitm.us. 
In  the  latter  case  obli.n'c  illumination  will  show  tlie  red  blo<..l 
behind  the  transparent  lens  if  it  is  sutticicntly  far  forward  in 
the  vitreous  :  the  blood  looks  red  in  this  case  because  of  the 
light  reflected  from  its  surface. 

Opacities  vary  in  shape,  size,  and  position.  We  are  parti- 
cularly concerned  to  discover  their  position,  as  this  IrequentlV 
gives  the  key  t..  their  ratvire. 

rru„  Hv-,i  rioint  to  determine  is  whether  the  opacity  is  niov- 
abfe.     This 'is  done  by  telling  the  patient  to  m..ve  his  eye  in 
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ill  the  centre  (if  the  Cluneal  rellex  (A')  :  in  tlie  secdiul  |i(i>ili(iii 
they  will  apiicai-  as  in  I'.'  ;  mi  that  an  (ipaeity  at  the  |i<>>tcri(ir 
pdle  lit  the  lens  will  M-aiccly  lea\e  the  edui'  <if  the  reflex, 
wiieicas  an  anteiinr  pdlai  upacitN  will  move  iiiiieh  farther 
fidin    it. 

One  |ieeiiliai'  a|i|)areiil  (ipaeily  is  seen  hy  the  mindr  alone, 
and  this  method  atTords  the  surest  means  of  diseoveiinir  th»^ 
defect.  This  is  the  edtre  of  a  dislocated  leiis,  or  the  notch  in 
the  e(li.'e  of  the  lens  in  eoimeiiital  eololioma  of  the  len.s.  When 
the  edjie  of  the  lens  crosses  the  pupiUary  area  it  is  seen  a.s 
an  intensely  black  crescent,  sharply  detined  peri|ilieially  Imt 
ineri:in^  centrally  into  the  clear  red  rellex.  The  reason  of 
this  appearance  is  that  the  whole  of  the  liiiht  which  falls  upon 
iiii    c.Xiiciiic   cii';c   (li    iiic   icii.-~   i>   i(iiaii\    iciiecicd  .     none   oi    it 
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tli.il    luiiif  <.ni   ciilir 
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laeilies   tlie    lie-t    till  I1m'( 


I  In  adnpt    is  tn  use  a   |.hiiie  iiiiii.pr 


The   raj-s   relleeted    from    a    plane    1 


nirmr   a 


re    di\e|i:eiit     i,ri(li 


'Ml  ;     hencf  les-  lieiit   .  Iltel 


the  eve.       If  ue  ha\'    lin  jilaiie 


iniimi-  a\  ai 


tistactni  \ 


all 


lahle  the  hiiht  >liniiid   he  reduced,   lint   tlh     i>  not 

ir  chances  nf  >cein<_'  the 


W 


iiiav  increase  m 


•k-   li    u 


(•    lilace    a    ni 


IlVeX    lens     lie 


liiiil  the  iiiirrnr 


>  hii'h 


II  have  the  elTcct   nf  iiia«.'nif\  Iml:  them  (  Iml'.  -\) 


'_')    Till     )■( liKjii ittiix    <>i 


rliiia    i.-'    -ituate( 


•l,l(irh,<l     nliii'i.    <t'-.       .\    detached 


I   much   in   fintit    nf   its  imrmal   imMtmii 


i~   therefiire   in    tli 
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A   the  fundus  nf  a    \eiy   \\\y 


liictrnpie  e\e 


When  liuhl  is  thrnwn  in  fmm  a  inirmrat  reai 
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li>taiice  liLdit   will  prnhal.ly   he    relleeted    fmm  the 
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A  ditTerellce 


av   that    sniiie  ra>  s   will  en 


>urfi 


ter   the   nhservel's   evi 


)t'  rellex  in 


dilTerent  directinns  is  n 


it  iced,  red  ii 


^oin. 


.IK  ,    -r    hlack    in    ethei 


Mnre    minute    investi'iatinn 
f; 


II   re\.al  a    whiti-h   or  L'nyish    uneven  siiifai'e  upon   which 
liiin>t  hlack  wavv  lines;   these  are  the  retinal  vessels. 


I  here  are  a 


rticiilar  stress  is  laid  upmi  this  point,  liccause  the  appear- 
ccs  of  a  (h't ached  retina  hy  tlie  indirect  and  direct  methods 
IV  he  verv  pu/./.lin-;  to  the  he-inner.      If  the  precaution  is 

thi- examination  with  the  minor 


iluavs  taken  of  commeneiiiii  thi-  examina 
il..ne  littli-  dilhcultv   is  likely  to  arise 


Besides  a  detached  retina 
hinsf  else  in  a  simi 
itina 


shall  also  he  ahle  to  see  an\ 


lar  po.-ition,  <.;/.,   a  tumour  imshin^  the 
forwards,  or  a  tumour  of  the  retina  itself  (^'lioina),  and 


so  on. 


N 


on 


e  of  these  will  he  .seen  i 


inless  they  are  pushed  forwards 


very  considerahlv  :   hence  we  must  not  assevi'rate  the  ahsem  o 
ef  a  detached  retina,  &c.,  if  w(       d  to  see  it  by  this  method. 
,/  ih(   nsuU,'<  ftntnd  hy  tin   (Xhrnvl  (.r-<nrn- 


\'i)  Coiifirnuition  ( 


an 


lidti. — We  are 


aV)le  f)V  this  method  not   only  to  contirm 


1  cMiii.''  prcvi(>i4.-i_) 
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hut   also  \n  supplement   tlieni  l.y  impor 


it  ant  s\il)si(liary  infur- 
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aide  tu  ina|) 


t  the  limits  of  ojiaeitu 


ciis   iiiueli    nin  e 


l.laek 


on  a  re( 


I   liaek^n'nuiK 


a,.,uratelv,  .Mnce    they    now   api)ear 
1,  and  as  has  already  l>een  shown 


\\v 


can    deteiunne 


11 


II  U'     I 


xart     p 


<ition    Hith    iniieh   gn 


prcH'ision. 
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(•  nia\ 


have  noliee( 


1  a  l.laek  >pot  in  the  iris  i 


n  a  ease 
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th 


the  history  of  a  forei-in 


hodv  havinjx  y:<'ne  in 


to  the  ev( 


\si 

It  ij- 


probal.le  that  the  toiei^n 
I  that  the  l.laek  spot  is  a 


l.odv  has  passec 


1  throujzh  the  iri 


an( 

mi 


hole 


The  examnialion 


with  the 


n-or  often  at  onei 


■ttles  the  (piestH 


.n 


for  it  th-'re  is  a 


we 


4i;.ll  he  al.le  to  find  some  i 


lOSl 


ti(.n  in  which  a  red  n 


hole 

ilex 


can  ne  see 


n  t 


hn,u-h   th.'   hoi,..      T1h>  al.scnee  (.f  a   red   reflex 


(l( 


not    pn.ve 


the   al.scnee   o 


f   a    hi 


1,.,  for  the  liiis  may  Ix 


.panne 


l.chind   the  lu.lt 


The  follow  uvj:   i>  " 


oniew 


hat   similar  example 


\\i 


have 


{■  cl 


noticed  a  hlack  l.atch  at  th 

in  outline  towards  the  pui-iUary  mai 


liarv  mar^m  i 


<rni. 


notic  sarcoma  (. 
catin"  the  iris 


f  the  ciliarv  \iody  jiiowin 


,f  the  iris,  I'onvex 
It  may  he  a  niela- 
forwards  and  im,  ..- 


or  it  mav 


b 


a  scp. 


liarv  attachment  (uidodialysis 


nation  of  the  irin  from  it;- 
In  the  latter  ca;,'  it   w 


ill 


rli  it  bv  the  mirror,  when-as 


cm 

he  possible  t(.  obtain  a  retlex  throujzh  it 

in  the  former  it   will  be  oi.acpie.  .  .      .    „         ,..,  .•,.,> 

We  have  said  that  bvthis  method  opacities  m  the  ret,  a,  t. v. 

media  appear  black.     Superficial  opacities,  ^-- -;•  j;"^  '  ;;; 
those  in  the  cornea  and  near  the  anterior  surfac-  -.f  the  kns 
,an  be  seen  in  their  natural  colours  bv  approachm;.  still  neare 
to  the  eve.     Under  these  ..ondith.ns  more  h<iht    .s  reile..  ed 
fr,.,n  th.".  surface  of  the  opacities  an.l  some  of  it  •■liters  the 
,hserv..r-s  ..ve.      It  w.U  be  ob.jectcl  ri.dUly  that  now  we  shall 
,„.   ,,it,,i„  .;„,  n,,a,.  diMance  and  consciucntly  sha  1  not   be 
able   t<.   see    anvihinti   clearlv.     This    is   true,    but    it    can    be 
obviatcl    bv    a'ssistinjz    our    acconuuodation    by    putting    up 
graduallv  stn.n.er  convex  .lasses  belmul  the  "l'hthalmo>cc^H- 
mirror   as   we   approach    the   eye.     This   ha>   the    ad.h  ion.d 
a,banta>'e  of  inaL'nifvin-i  the  opa.'ity.     If  we  approach  x.-> 
Hose  to  the  eye  :md  place  a  -:   20  I)  lens  behn.d  the  m.rn.r  we 

shall  se..  the  opacities  highly  mairnitied.      I  his  ..lass  will   b, 
acting  v,.rv  much  like  an   ..rdinary  magnifying  glass,  so  we 
shall  have  to  focus  it  in  niuc^h  the  same  manner.     W  e  therei<.n. 
start  a  little  distance  from  the  cornea  and  watch  caretuUy  a.s 
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HI 


uc  jsvi  iH'dvvr  and  nearer  ;    tlicrc   will  roini-  a  \H<\n\  when  the 
(.pacilv   is   very  clearly  detiiied. 

Suppose  tU)W  that  iiiuier  llie  same  eircmnstaiiees,  with  the 
4  20  i)  lens  in  the  jiosition  for  seeing  the  cornea,  we  wish 
to  examine  an  opacity  near  the  surface  of  the  lens  it  can  he 
done  in  two  ways.  \Ve  may  continue  to  approach  still  nearer 
until  it  comes  into  focus  ;  or  we  r'an  use  a  weaker  lens,  retain- 
mj,'   our   original    position.     The   weaker   lens   is   most    easily 


Fh;  77  -Indnvi  t  in.-lliod.  Illuiniimtion  of  the  funrlus,  shnwinR 
the  .■ourso  of  ravs  fni.n  thr  s„ur<-.'  nf  lipht  to  tin-  mirror.  throUK'h 
thr  Ifiis,  and  t'hr..n!j;li  the  rye;  also  the  area  of  tlif  ti.'Wl  ■! 
illumination. 

produced  bv  moving  up  stronger  and  strt)nger  concave  lenses 
Ml  iront  of  "the  +  20,  until  the  oi)acity  is  accurately  focussed. 
This  is  made  ])ossible  in  most  ophthalmoscopes  l)y  having  a 
.  I'd  1)  lens  set  in  a  disc  which  lies  behind  the  sight -hole  : 
tlie  lens  can  be  tin-ned  into  i)osition  when  required,  and  does 
lint  interfere  with  the  use  of  the  other  len.ses  at  the  same 
iMue.  The  opacity  in  the  crystalline  lens  will  of  course  not 
1,,.  (|uite  so  highly  nuignitied  by  the  second  as  t)y  the  first 

iiii'thod. 

III.  Tho  Indirect  Method.-  The  indirect  method  of 
rxaminali'.n  with  the  ophthalmoscope  consists  essentially  in 
.iiaking  the  eye.  whatever  be  its  refraction,  highjy  niyopic^by 
i. lacing  a  strong  convex  lens  in  front  of  it  (Figs.  77 — 70). 
!he  effect  of  this  will  be  to  form  a  real  inverted  image  of  the 
:;mdus  between  the  observer  and  the  convex  lens,  as  will 
le  easily  understood  from  the  accompanying  diagrams.     If 


. 


m-i 


111' 
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th,'  <\v  i-  aln;i<l\  ni\n|Mc  tlic  c.  iii\  ci -fill  i.i\>  uIikIi  cinii 
tiiiiii  aii\  |inint  111!  it-  tuiiilu>  «ili  '"■  madi'  -till  umhv  (■(in\.-i 
L'riit  liy  ill.-  I''n>.  and  I  Ik  iiUfilrd  iina'jr  wliidi  is  alu  a\  >  tuiiunl 
in  nuniiia  will  l>c  liKin.jht  r|,,-c  t..  thr  lcii>.  It  tln'  <■>''  is 
(■niinctr<i|iir  \\n-  |iaiallil  ra\>  rtniitcd  will  lie  mad.-  .-trniiLrly 
cdiiMTL't'iit.  anil  wlii'ic  llicy  cki-  llu'  niMTtrd  iniaiic  wall 
he  inrincd.  It  the  v\i-  '<<  h\  iiri  met  rnpic  the  rays  will  still 
he    made   cniiM'i'j:' III,    tur    tin-    Ims     UM'd    is   sn    -timiL'    that 

the    diviTLirllcT    ill     ll>|HTlllctlu|'ia    is    ni-\iT    >tl(illL'    rnnll^h    tu 

|iri'\i'iil    it. 

It    will   lie  -ri'Il   that    with   tlir  saiiir  k'lls  tin'  iliM'ltrd   iina,t;<' 

i>  fnriiird    at    ditTiacnt     dis- 

0.  A  tancrs    lirMilld    it     arriildili;^ 

In    t  III-    ictlartiiiU  lit  thr  rVV. 

If  thr  Irlis  i>  kr|i1    at    a    rnn- 

>tant  distanrr  tnup  thr  ry, 

I   '/.,    il>  iiw  n    final    di-tallrr, 

|.'i,,.  7s.     IihIii.  .  I  in.  iIkmI.     l-'iu.  I        till-   i'niiiirtrn|iic    iiiia'.'i'   will 

-.1,1  r:i\>  ti-ni  ihr  iihmIii-.  >linu  he  fiirmcd  at    thr    fnral    dis- 

iiP'    ill.'    |i  .iiii.it  1.  '11    .  "1    I  III'    iin.i'j.  .  ,  ,  I   . 

In   ,1,..  ,„uiv  ,li,.  I.n-is.,t,uil..l        tancrot  thclrn>  hrynndlt  . 

iit  til. •  .1111.  ii"i  i."'^i!  pl.iii'- "''  '!"■  thr  niMijiic  will  he  lU'airP 
.■>••;  ill,,  i.i.vs  ulii.li  ,,iv  paralM  , , ,  ,  J,,. 'l,.,,^,  t  ll.'  Il  Vl.cniict  n  .- 
insiil,.     til,.     .  \...     tlhi.t-.r.',     liiis-  .  ■.      ,  r-  , 

,hi-,.iii;li   tl pti.-.il    i-.iitiv    .if      pic    tai'tluT    troin     it    (I'l^'. 

tl,,'    liii>,      Til.-    r.(\>    uhii-li    li.i>-        yo) 

""■'""''   "",'""1"'   ''::":'. :;!,'!::  Inall  rasrslh.-    ima-r   is 

,.\  ,.    .||-,.    1 1  11.1.  r.  il   .-..iiv  ii'iJ.iit     i'\ 

(i„-  l.'ii-.  I  II.'  |i. Mills  \\lii'rr  iiia;^nitii'il.  tin-  aiiuMUit  i>t 
111..-,.  lu..  >\<t,iii>  "i  ia\s  If.  s-       nia'Miilii'aticin  driicndiiiL' 

M|\,  ,    ill,      p.. Mil. .11     ..t'    till-     1111.1-.'.  ~  .         , 

;i,„.|i  I.  >,,.i  I..  !..■  iiix,ii..l.  Hii.m    the   ivtraction   ut   the 

v\i\  thr  stlCTl^th  of  the  lens, 
and  its  di>1anc('  friuii  the  lyr.  With  a  •  i:{  f )  t hr  tiiiidn.s 
(if  ;in  I'liiiiirlrnlHc  ryr  i-  iii.iLinil'i'd  a,tiniit  inc  tiiiirs. 

One  i.f  the  mcatcst  dilticiiltirs  in  iisin-  the  indirect  method 
is  the  <:ii>u|)  of  retlexcs  foriiicd  1>>  the  e\e  and  the  surfaces 
of  the  lens.  We  lia\c  seen  that  the  cnrnca  forms  a  ivtiex' of 
ihe  minor  when  it  is  used  alone.  This  rellex,  whi'n  seen 
throuLih  the  con\(>x  lens,  is  in.ejiiitied,  so  that  it  may  co\er 
the  luipil  and  |iie\cnt  an>thin'_'  liehiiid  lieiii^  >een,  P>ut  tlie 
surface  of  the  len.~>  towards  the  oli-ei\er  act,-  like  another 
convex  minor,  and  forms  anothci-  rellex  -itii.ated  hehiud  the 
k'Ms.  .Similarly  the  siirfat'c  of  the  lens  near  the  patient  acts 
like  a  loncave    mirror    and    forms  a  retiex  on  the  observers 
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M(lc  M'  the  lens.  'I'licsc  rcMcxcs  arc  vciy  tnnililcsoinc,  hut 
tlicy  may  he  -.'ot  nut  of  the  way  1)\  a  little  inaiKiMix  riiiir.  It 
lia>  Ihcii  said  that  the  two  lens  rctlcxcs,  uliich  aic  tlic  most 
trcnililcsumc.  arc  imajics  of  tlic  minor  t'drmcd  on  ojipositc 
Mclcs  of  the  lens.  If  \\v  tilt  the  lens  a  little  it  will  he  found 
that  these  retlixes  move  in  o|)))osite  directions,  and  we  can 
look  ipiile  eomfortahiy  i)etwcen  tliem.  We  unist  he  careful 
not  to  tilt  the  lens  more  than  is  necessary,  hecause  if  we  look 
oiih(|Uely  throuizh  a  tilted  lens  ohjects  appear  distorted:  in 
fact  we  produce  one  type  of  astii^nnatism.  The  distorted 
image  of  the  disc  produced  in  this  manner  may  he  attril)uted 
to  astiL'matism  in  th,-  eye,   when  none  is  reallv  present. 


M    e    H 


II :.  7!l.  —1  111  II  nit  ini'lhiiil.  I'lisitimi  nf  ;  he  iMiHf.'f  (lcci)riliiit'  to  tlic 
ivfnictiiiii  nf  till'  lyr.  hi  tills  limirr  tlir  lens  is  sltiurid  tit  il.s 
<i«li  fnciil  ilistiillrr  frniii  t  he  <i  uiirM .  1 11  riiunct  ri  J)  ilii  I  .  [iiirnllcl 
i-mcrj.'ciit  rays,  tlicrif.ifc.  cniss  at  the  |iiiiici|ial  focu.snl  the  lens, 
'■•.  In  iiiMipia  the  enii\er>:eiit  eiiiefgeiit  ra \  s  eriiss  iieiircr  tii 
the  lens  than  lis  [irliiei|)Ml  t'oeus.  \iz..  iit  .M  ;  in  h\-|iei -iiet  rnpin 
llif  ili\  er'.'eiit  eiiiei-eeiit  ravs  ei'dss  farther  frmn  the  lens  than  its 
prini  i|.al  tneiis,  \lz..  at  H'. 


Allot h(f  ditiiciijty  which  the  hej^nruier  usually  experiences 
1^  due  to  L'ettini:  too  close  to  the  patient.  If  he  understands 
the  posilmn  of  the  image  which  he  is  looking  for,  as  ile.scriljcd 
aliove,  he  will  discover  why  he  can  s(>e  no  sharp  image  when 
he  IS  too  einsc  to  the  pa. lent.  .Most  people  using  the  indirect 
iin'thod  think  that  they  are  looking  at  the  i)U|)i!.  A.s  a  matter 
of  fact,  when  the  fiuidus  is  .seen  clearly,  they  aie  lutt  accom- 
modatiiiu  for  the  ]n\\>\\.  hut  for  the  real  imago  of  the  fundus, 
^*'"'''  i-  I'l  'lie  air  somewhere  hetween  the  lens  and  the 
olivcivci.  X,iu  w(  can  only  see  an  ohject  clearly  with  the 
tiiiaulcd  cy,.  if  it  is  at  a  convenient  di.stance  away.  (Vmse- 
'l'"ii'ly  if  th.'  ohserver  gets  so  close  to  the  patient  that  he 
;>^  l<'ss  thin  the  distance  of  his  near  point  from  the  aerial 
iinatrc  h,-  e;itHiot  see  it  clearly. 
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,14  i)iMv\-        '1'  nil-:  I'V!"- 

,,„„;,„    ,    .h,„„.r  ran...,    l>ut    u.  >hall  al>u  ma^Muh    ...an 

additional   advan1a-r.  ,  i,..  ,,  .t  i..nf^ 

,v;.    th.'n.  .^  a  .onMd.ral,!..  ran,,  nv.r  uhirh  wr  ..u,  s..(.  llH. 

nndu.  Mui,.....ll.  luU-onu.  pnMn.a.>an.lu.,t..rtlmno,lH.rs. 

"      .•t--'th.d,h.-l...s,    p.,M„nnl.ypu,tn..tlH.l..ns.W 

;,.vMuMartu,,l,    M..ul>n,.i.lvv.iH.ru,l...m...ra,M.^^^^^^^ 

;;:;;,.;,,,,,rshn,w,and,radual!vl.nn.in..t    a,,h..ra.a> 

.1         V,.   nniil   tlu'  l»r<t    position   IS  (>l>tiuntMi. 
*    T.l,n.,^.allv,Vnan,l..rounnfvu..ni,l..nuxununU.d 

.,nn.dus....n.tl..l...Mpla,...i,..hMc.n>.sU.nwn^,^^^^^^^^^ 
tan..  fronMl..  ratH.n,>  pu,,d       Hut   tins  ,slu.  s..  > 

,,Uvv  fn.,n  th.  punu  ..i  vi.w  -i  th..  .unual  rHl.x.      Ih;    latt   . 
n  ,    ,..d  a,      i.nu,   ,1...  l,.v..l  .f  tlu-  ins  ,4  nn.     IhW  tho 
■       „    1,7,       lt,h,...mv..xlrnsisat  itstural.listanro 

;;:;;;  •t;;i;;.i'a;;:.n;;ins ^'■^^;'">''-^^;';;'^-;;''' ;;-;;: 

,,„.    /,.    ,lu.n.,lcxvNilllilltlH-ulH>lra,vantth..    rns,  an.lN 
1,11  s...    notlnn<'  •■Is.-.      H.-.rr  tlu.  lM.st  ,.<.s,t.nM  tor  i.ra.tual 

nn       UV   shall    s....   lat.T   that    a   c.-nvnund    .l.tanr.   >. 
'  ■     ,         •     .,♦  its  tnral  distan.<>  fn.ni  the  antcn-.r  t.unis 

:;:;;.:  :''''v:"«;tdtLnfti.i.^ 

.       n     ndi..x..s  out  of  th..  way.  will  also  n.ovo  th.  •■orm-a 
;!;;,.' Ld  tlu.  ima...  of  th.  fundns  in  opposite  d,md,ons,  and 

so  ..t   thr  .•omcal   rcllcx  out  of  the  way 

W...an   tvll   l.v   tlH.   in.linvl    nu^thod   whrthcr    ^^-^  ^^y;'^^ 

...l.,..,.pu.o,.anu.t..puO>yol.s..vin,,lu..m^^^^ 

,h,.  l,.ns    ,n  the  si/.,-  of  the  i.na-e  of  th.    fmuh  s       W .    us.      u 

,  ,    tlH    lu.st   ,ui.le,  .Mtin,  it  into  the  th-ld  hy   t.dhn,    he 

i     t,^ookintlu-appn,pnate.Wti.m,/.|..i..war.lsthe 

l^^i!^.!  n.ht  Httl.-  tiu,..r  when  examining  the  r„ht  ..ye,  towanls 
I  he  left   .'ar  wh.'ii  .■xatninuii:  the  left.  .,..„. 

"'   >  he  1.  ns  elose  to  the  eye  and  .raduajlv  hnn,  d   huthe 

.^;.^^.       „.  „.„  i,„a.e  .,f  the  dis.-  .loe.  not  alt.r  n,  s,ze  the  .-Ne 
remu...tropie      d  it  g-ts  sn.aller  the  eye   is  hypermetroptc  , 

:i    U    ,„,...    lirircr    the   PVe    is   mVOpic. 

u  11.   c ■■  ^' '     '         ■  '     ' 
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ll  wr  mill.  Inland  why  lliis  is  so,  we  -.hall  lie  iitiir  to  ii'IiiimiiIht 
\\li,it  hapiMiis  III  .-ach  ca.-c  Imagine  two  points.  (/  uiid  h,  uiiou 
111.  IiiihIiis,  (.'/..  upon  o|i|Misitr  cil^'i^  of  Ihi'  ilisc  ( Fij^.  SH).  if 
i|„.v  ,iir  illiiiiiinatcti,  on.'  of  ih.'  iiiauy  {livi'r).'ciit  rays  ciiiittiMJ  hy 
,,iih  Min-1  111'  paialirl  to  ihr  axis.  'i'hi'Sf  two  rays,  when  they 
|,;i,s  out  of  tlif  ry.',  will  (•ro>s  at  the  aiitciior  focus  of  the  eye, 
whaltAcr  its  iffiact  ion  may  !)(•,  as  loiiti  as  tiu'  ciTor  is  otic  of 
niiiliir  IriiLTth  or  shortness  (n.riiil  rnnrtropln).  They  will  cross  at 
iIh  anterior  focus  because  they  arc  parallel  to  eucU  other  before 
I.  fi  ait  ion.  Now,  supjiose  that  the  convex  lens  used  in  the 
,11, 111,  ,1  iiietliiid  is  sitiiati'd  at  its  focal  distance  from  the  a.nterior 
focii-  I'f  tiu  rye.  These  t V  o  rays,  after  they  have  crossed,  will 
111. I  I  the  I  (m\c  \  lens,  and  since  th(>y  come  from  the  focus  of  the 
l.ii>  till  \  will  be  parallel  to  each  other  after  refraction.  As  we 
lia\e  already  .seen  (p.  112),  under  such  ciroumstiuices  the  imace 
of  the  fiimlus  is  formed  in  emmetro])ia  lit  the  focul  distance  of 
the  I  ..n\ex  bus  (l-'i)  from  it  (H)  :  in  myopia  th(>  ii^ajie  will  be 
I;.  .11.  I  the  lens  (M).  in  hy|iertnetroi)ia  fartlier  away  (H).  The 
;  ,,  .   i,i\-   which   we   lia\('   been   considerini;   must    re[)resent    the 


Fio.  S(l. 


images  ..f  ih.'  two  points  on  the  fundus.  Hence  the  distanc*> 
lietwei'ii  them  after  refractioti  by  the  eye  and  by  the  lens  will 
i:\y>-  the  .■•iz'  of  the  imafze  of  the  jKirtion  of  fundus  botw:'i>ii  a  and 
We  see  therefore  that  when  the  lens  is  at  itc  own  focal  dis- 
liiiiie  I'nuu  the  anterior  focus  of  the  eye  the  magnification  of  the 
niia._'.-  i-  tlie  same  in  cmmetropia,  in  axiid  myopia,  and  in  axial 
hypertnetropia. 

If  the  liii>  is  nearer  the  eye  tlian  the  above  distance  (Fig.  HI) 
the  lay-  miller  consideration  will  diverge  after  refraction  by  the 
coti\ex  lens.  IfeiuH  .  if  tlie  lens  is  less  than  its  own  focal  distance 
from  the  aiiti  rioi'  focus  of  the  eye.  the  inagniticat ion  is  greatest 
ill  axial  liypei  iiietrnpia.  least  in  axial  inyi  pia,  and  iutennediato 
ill  emmet ropi^i.  ( 'ou\  eisely,  if  the  lens  is  farther  from  the  eye, 
the  rays  uniier  I'.insideration  will  be  convergent  after  refraction 
by  It.  If.  lire,  if  the  lens  is  more  than  its  own  focal  distance  from 
til-'    oii.iiiii'  torus  of  the  eve,  the  magnification  will  be  greatest 
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III  axiiil  m.\n|)ia..  Iia>t    in  iixuil   li\|>i 
ill    riiiinrl  rcipiil. 


■I  iiirt  Kipia.  aii'l   inlciiiirdiiili 


II  i-iiiii 


ilmi   (I nil  t riijiiii .  >u( 


h  as  \\c  nii'il    willi   in  a>t  iL'nial :  .in. 


ri'sulls  an'  imt   (|Ui 


ti'  till'  same.   Iiu!    llicv  arc  ca>il\'  i  li-i  liiml 


il   \M'   |inii-ni 


lirr  that    iliiTi'  arc  nn\\    t\Mi  antrrmf  loci  to  tin 


(Hir  |i 
th<'  U 


ai'h  nii'i'iilian. 
IIS  is  at   it  .^  tiK'al  I 


ii-ic  an-  als<i  \\\u  noual  iKiiiitf 


W 


listanrr   lldlii  t  he  i'i>llli-a 


ic  iiiatriiiticat idii 


the    sa 


inc    in    rniinit  riipia    ami    any    a 


ini'tin|iia    nt'    cuiAaluii 
liar.      If  thi'  Ini 


Inilrr  these  eiiriinislaiiees  tin'  ilisc  a|i|ieais  eiicillai. 
i^  neaicr  the  evi'  the  iinaire  is  elliptical,  with  its  I.iiil'  axis  in  the 
less  iet'raeti\e  liieiidiaii.  /.(  ..  generally  hnn/oiltal.  It  the  li'iis 
is  lartliei  t'liiiii  the  eye  the  Innt:  axis  is  in  the  mure  relract  i\  i- 
nieridian,  /.(  ..  ^'enernlly  \ei-tical.  As  inentidiied  het'ure,  it  i,> 
essential  that  the  lens  shciuld  he  held  almost  \ertii-al.  a^  aii\ 
inelinatinii   niakts  it    itselt  ast  i)j.nat  ie.      It   the  disi'  is  ieall\    n\al. 


M     C    H 


Kie,   M. 

as  ill   hijili   m;M|)ia,  the  axis  nt'  the  illipse  will  ot   ((miisc   remaiii 
uiialtei  I'd. 

AiNilifiiiiii  III  'nidi. I-  III  nhiiction  (H'cuis  in  old  age.  Aiihakia, 
the  coiiditiim  when  the  lens  lias  heeii  i-einovcd,  may  lie  con- 
sidered an  extreme  form  of  index  ainetro])ia.  Here  the  position 
of  the  no<lal  [foiiit  remains  iinaiiuhle,  and  if  tlie  coii\ex  lens  i.s 
at  its  focal  distance  from  this  point  the  image  is  the  .same  nizo  in 
emmet  ropia  and  ametropia  of  index  of  lofrtiction.  If  the  lens  is 
mo\fd  closer  to  the  eye  t  lie  image  increases  in  hypcM'iiiet  ropia 
and  diminishes  in  myoi)ia,  whilst  it  lemuins  the  same  in  emme- 
t ropia.  Since  the  image  it  formed  at  a  considerahle  distance 
i)eyond  the  focus  of  the  lens  in  the  high  hypermet ro)iia  of  a2)hakia 
it    is  conxenient    to   use  a   stronger   lens     (.;/.,    +    IS   1). 

DitTereiices  of  le\('l  of  two  {joints  near  each  otlior  on  the 
finidns  are  made  very  e\i(loiit  hv  paralhuf ie  (lis|)laeem<>nt  in 
the  indirect  method.     Thus,  in  Fig.  82,  if  then'  are  two  sjxjt.s, 


()T>HTFf  ALMOST  )[>[(•    KXAMFXArroX  n: 

'■  :ni<i  /-,  at  (liMrivrit  levels  Ji,  the  fiindiis.  ,.,/.,  ,„,  tli.^  vdn-  ..f 
the  .lise  aiul  at  the  l.ottcin  of  a  jilau,...na  eup,  u|,e,i  the^lens 
i>  -hitte.1  slightly  s,.  that  its  cpti.al  .•ei.tre  ninves  fn.in  o, 
tn  o_,  the  inia^'es  ,,f  r  and  h  will  ,nov,.  fnMii  r  ,  f.  „ ...  and  /,, 
t"  A,.  it  is  of  liistorieal  int.T.'st  that  this  <lis|i|aeeiueiit  \\as 
■''  "lie  tii„e  uroimlv  iiiu'ipreted,  so  that  a  v'laiieoniatoiis 
eiip|.m;r  ot   the  disc   uas  dia^'iiosed  as  a  suellinu, 

IV.  The  Direct  Method,  in  the  din,!  Tneth..!  the 
observer  approaches  as  elose  as  possible  to  the  patienfs  ev 
(I'lir  s;{).  It  the  eye  is  hypernietrojiie  the  einer-'ent  ra\w 
^^ill  1-f  diver«..nt,  as  if  ,.o„,i,,ii  tn.,,,  the  virtual  rem..te  point 
l"iiind  the  eye.  Owin-  t.,  th.^  short  distane.'  between  the 
•Ar>  a  huiie  peneil  uill  fall  „po„  the  .ibserv.r's  p„pi|  and 
ni.iv  b,.  bron-ht  to  a  focns „  his  retina  if  he  makes  a  suit- 
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-^l'.       indir.H.t    nirtlin,!.       Parallactic  .li-placcn.-nl . 


•'t'l'   'H"it  of  aeeonunodation.     If  he  is  i>resl)vopie,  or  if  hi.s 

;"' '■•''""  i-^  xiaxed,  he  will  only  <.btain'  a  elear  image 

l'>  plaem-  a  eonve.x  lens  b.hind  the  sifzht-hoK-  of  tlie  mirror 
il'i-.  S4,    H). 

If  the  ,,bserved  eye  is  emmetropic  the  emergent  ravs  will 
'"■  I'irallel,  and  conse(|uently  can  only  form  a  clear"  ima.re 
'M-M  the  obscrver-s  retina  if  hi.s  accommodation  is  ahsolntely 
"■l^|\;«'d  ( I'  iL'.  .S4,  !•:)— unless,  indeed,  he  counteracts  tlie  aniowiU 
"'■  '^'s  accommodation  l)y  a  corresponding  concave  leii.s  in 
'•'•t!'    of   his  eye   (/•/,/(    p.    llJSj. 

'  '   ob^erved  eye  is  myopic  the  emitted  rays  are  con\cr- 

I'  llie  myopia  is  moderate  the  real  image  of  the  fundu.s 

"  |"»int  of  tlic  eye  will  be  behind  the  obs-rvers  head 

^^  ill  <atch  tlie  convergent  rays  bi-foic  they  have  come  t('. 

Ilies(>  convergent  rays,  entering  his  emmetropic  eye, 

I -lit   to  a  foe  I  IS  in  his  vif  !;'::!!-u  •     !!;!5-..-!is  !-...  ...-.-.-.>,.,!    :i  ! 
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nhtaiii  a  deal'  imayc  unless  lie  coiiiitciacts  tlii'  ((Hivci'^'riU'c 
hy  an  (•(luivalciit  (■()iK'a\c  lens  KcliiiKf  tin  iiiirinr  iV\<i.  N-l,  M). 
If  tlic  ol'scivcd  eye  is  \it\  lii;.'lil\  in\.i|iic  us  ))iiii(Iuin  itiiio- 
tiiMi  will  l)c  situated  sdmewlieic  iti  the  s)iace  lietweeii  the  eye 
itself  ami  the  oliser\ci"s  retina,  and  it  may  lie  in  such  a  pusi- 
tion  that  it  is  ini|)(issili|e  to  nhtain  a  eleai-  iniau'e  with  any 
enricetidn.  For  example,  the  icninte  pfiint  may  lie  just 
l)eliind  the  siL'ht-hole  <if  the  mirioi.  Heie  it  is  tnd  eluse  ti) 
he  accommodated  foi .  ami  no  coirect  iiiL'  jilass  situated  at 
the  same  |)osifion  will  ha\c  aii\  etVect  npoii  the  rays,  for  they 
will  nearly  all  pass  throu^di  the  optical  centre  of  tlie  lens. 
'I'he  practical  outcome  of  this  discussion  is  to  get  as  close 
to    the   e\t'   as    possiliie. 


Kii;.  ^3.  -Dirfcl  iiirlliird,  I  lluiiiinHticn  nf  tlu'  fundus,  shouint;  tlic 
ciiursr  (if  lii ys  finm  t  lie  si  ■m'i'c-  .if  l.i^lil  In  thr  luiniii'  ami  t  lirnu^li  the 
i'\  1'  ;   alsii  t  111'  iUi'a  nf  I  lii'  tii-!il  nf  lllumiiuil  mil.      Ci  mi  parr  Willi  l''i)_',  77. 

Much  sti'css  is  generally  laid  upon  the  necessity  and  the 
ditlicuit\-  of  ri'la.xing  one's  accommodation  in  examination 
In'  the  direct  method.  It  is  ditlicult  to  rela.x  the  accommoda- 
tion cntiii'ly  when  the  e\c  is  apjiaicntly  close  to  the  object 
looked  at.  The  oliser\er  sh;>uld  ti\'  to  think  that  he  is  looking 
at  a  \('i'\'  distant  object,  l>iit  e'.cn  then,  as  soon  as  he  diiect.s 
his  attention  to  details  of  the  picture,  lie  is  almost  ceitain  t(i 
accommodate.  It  is  liest  for  the  hegintP'r  not  to  worry  him- 
self about  tliis  point  ;  if  he  cannot  see  an  emmet rojiic  fundus 
clearly  let  him  put  ii])  minus  lenses  until  lie  does.  .After  lu 
has  acquired  facility  in  seeing  anything  at  all  it  will  \>c  soon 
enough  for  him  to  gra|)|)le  with  this  dithculty. 

1  iie  iMiiiyc   i»\    iiic  liueil    meiiiovi  i,--  .ii\\<t\s  iiti  i.       i  iiii,-^,   in 
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iy|iciiM(tr()|)i;i  it  is  cxiuth  as  if  the  ol 


in  actual  ol.jcct  situated  at  tli 


istiAcr   \\(rf 


li inkiiiir  at 


<iiinc'    ( 


list; 


licliind    tl 


ic    (AC 


rays  arc  can^dit    lictmc  ilic\ 


less  ciiiivcri.'eiit    l>v  tl 
tliat  ai.'aiii  ai 


rcMintc  point  lit  ilie  eve,  1 .1  .. 

In    ni\ii|)ia    the   eoiucit^inK 

iss  ;     tliey   are    made   siiitahlv 


le  ( 


iiireetinK  lens   heliiiid   tl 


le   niiii'oi-, 


I  erect  iMiai_'c  is  si'cn.     J 


iirwt    rays  aro  parallel  and  aic.   t  lieictore,   al 


n  ciUMictropia  the  emer 


tl 


caUL'Ilt     lictorc 


ie\    cross 


'11 


Mitinity  ;    hence,  a^'ain,  an  e?-ect  jmaL'c  is  seen. 

s  ina^ni/ied  more 


I'-  iriia<.'e  is  alu'ays  magnitieil,  and  it    i 


the  indirect   nu'thod.      I 
.'liiticd  ahont    fifteen  times. 


einmetropia  the  fundus  is 


(1 


In  h 


and 


ni   myopia  niore  than  in  v 


ypermetropia  it  is 


nmu'tropia. 


'■'■I<l  of  ophthalmoscopic  vision  by  the  direct  method 


'lea  <.f  the  fundus  which  can  I 


I iiii.  (I 
■  i;i-   e\,. 


t  the  observer  from  th 


)e  seen,  varies  witli  tlie 
e  e\e  and  with  the  refiiieti,..i 


it 


increases  as  the  eye  is  apjiroached-    aiioti 


ler 
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ifiisdii  t(ir  u;<'t  t  itiL'  as  close  t(i  t  he  ('\  f  as  ]i().s>il)lc.  1 1  is  j^'icatcst 
in  li\  |Miiiictrii|iia.  least  in  Mivopia,  and  intfriiicdiatc  in  cnuiic- 
tr(i|iia.  'I'liiis,  we  sec  the  larjjcst  area,  least  inairniticd,  in 
liv|>ct met iiij)ia.  and  we  see  the  least  area,  nmst  nia^'iiitied.  in 
iMNopia. 

In  astiiiuiatisni  the  maf^nitic  atinn  is  mcjitest  in  the  inoii- 
niNoiiic  meridian,  an<l  least  in  the  inotf  li\  pernieiiopic.  In 
till'  usual  foiin  nf  astiuniatisin  the  iniai.'c  (4  thi'  disc  is  an 
ellipse  with  the  Intii;  axis  \eitical  the  opposite  of  the  nsnal 
iMia^if  by  the  iiiilii'ect  method,  with  the  lens  near  the  e\c(/vV/< 
p.  I  U>).  It  is  ol)\ioii>  that  there  can  he  no  char  imaj;e  of 
the  whole  Held  1)\  the  diri'ct  method  in  astii'inatism.  (hihj 
litii  s  pi  rjti  ni/iciihi  r  III  tin    i/ii  rii/iii  n    ii-hiih    i-t  r  ■in/iiri   -si  i  >i 

liii  ill/.  Lines  in  any  meridian  other  than  the  tAo  princi|)al 
ones  (aiuiot  he  seen  cleaiiy  1)\  any  spJMiical  correcting:  ^lass, 
hut  oidy  l)\  a  cylindiical  lens  or  coiid)ination  of  a  spherical 
and  a  cylindiical. 

From  what  has  been  said  it  is  obvious  that  the  correetiiijj 
lens  behind  the  slizhthole  of  the  mirror  also  icpresents  the 
spectacle  ylass  whicli  will  be  re(piireil  to  correct  the  refraction 
if  it  is  placi'd  in  the  same  position.  This,  of  course,  is  only 
true  if  the  obser\cr  is  emmetropic,  oi  has  his  ri'fraction  cor- 
rected, and  if  his  acconniiodation  is  (|uite  at  rest.  Since  it  in 
ditliciilt  to  relax  the  accommodation  completely,  this  method 
of  determiniiijz  any  error  of  refraction  should  only  be  used 
as  a  roujih  estimate,  unless  the  ob.sei\cr  is  an  expert.  Some 
surp'ons  attain  ^reat  skill  in  measurin<,'  the  refraction  by  the 
direct  method.  They  can  even  correct  asti^miatism.  In  this 
case  they  eoneet  one  meridian  first,  which  jiives  tlie  lens 
correcting  the  meridian  at  right  angles  to  it  :  the  process  is 
then  rejx'ated  in  the  other  meridian. 

[f  there  is  a  ditTerence  in  lexcl  between  two  points  on  the 
fmidus.  ( .(/.,  the  edge  of  the  disc  and  the  bottom  of  a  glaucoma 
cuj),  it  is  made  manifest  by  tiie  direct  method  al.so  by  parallac- 
tic (rs|)lacement.  If  wc  focus  the  edge  of  the  di.sc  and  then 
move  slightly  to  one  side  the  I'dge  of  the  di.sc  will  ajjpear  to 
move  over  the  bottom  of  the  cup,  /.* .,  it  moves  in  the  ()|)i)osite 
direction.  An  object  farthei'  forward,  therefore,  moves  in 
the  opposite  direction  to  the  movement  ot  !  he  observer's  head. 

The  dilTerence  in  level  can  be  aeciiratelv  measured.     In  the 
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tot  lie  ((lu'c,  since  it   is  lai  I 


Ki   aua\    from  the  l)aik  of  tlic  Icii 


II  tl 


ir  r\c   IS  ciilii 


ictidpic  and  tlic  cdtic  of  tin-  disc  can  I 


ic  seen 


cIcaiK    without   the  assistance  of 


anv  coitcct in;.'  lens  we  slial 


lei|lMle  a   concave  lens  to  sec  tlle   \essels  at    the   liotti>ni  of  t  he 
U|>   cicailv.        It    lan    lie    |i|-oVed    that     if    the    conectMlL'    le-is    is 

i\alent 
os<>  as  possihle 


.It  the  anteiiof  focus  of  the  eye  a  diiyeience  of  !{  I)  is  e(|n 
to  1    mill,  dilferelice  of  level.       We  must   L'et   a-  (1 


to  th 


e  eye    when    nieasiliillii   dllTel-ences   of   level.    Iiecai 


illU' 


tlieii    a'f    tile   conditions   of   accuiacv    fiiltdled.      If,    with    tlw 


.1,M 


eiver      accommodation  at  icsl.  he  sees  the  edye  of  the  d 


l.-'C 


o  see  th( 


clearly  with  no  correctint;  lens,  hut  re(|uires  ;{  I)  t 
linitoMi  clearly  he  knows  that  the  liottom  is  I  mm.  hehind 
tlie  edue.  \\^.  ^,^,\\\  ,,f  course  see  the  liottom  clearly  witi 
liiLihei  concave  lens  if  he  counteracts  the  excess  liv  accommo- 
d  iliiiL'  :     hence  he  milst    l>e  careful  to  choose  tl 
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le  lowest    lilinu.' 


I'll- 


."^iiiiilaiiy    projections    forwards    can    he    measured.      H 


I  lie    oil 


ere 


ivcr  chooses  the   hiizhest   convex   lens   with   which   h 
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le  well-defined   jioint   on  the  to|)  of  the  ei 


mnetlce 


anie  rule  that  '.i   I)  is  ((piivalent   to  1   mm.  holds  piod. 
ISC,   for  example,   that    he   is   lueasurinf,'  the  swellini;  of 
.■<('  of  optic  neuritis.      He  first  finds  tiie  hiuhest 


till'  disc  in  a  ca 

convex  ula.ss  with  which  he  can 


see  clearly  a  retinal  ves.sel  ii 
hitle  distance  away  from  tlu'  di.sc.  He  theti  finds  the  hi<rhest 
convex  L'lass  with  which  he  can  see  a  vessel  or  a  small  ha'inor- 
ih  iL'c  a-  near  the  top  of  the  swollen  disc  as  he  can  judtzc  The 
'lillri.  lice  hetween  the  two  lenses  will  give  the  iieight  of  the 
swillinji. 


It   will  he  seen  that  the  ditlicultv  of  reli 
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datioii  enters   into  this  e.stimati 


on. 


The   student 
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need   not. 
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dismaved.      \'erv  fairl 


y  accurate  results  can  h 
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iicd   witlwjut   relaxing  the  accoinniodatioi:.   for   if  lie  is 


iiiiiiodating  the  same 


MJIing  that  he  is  when  h 


iinount  when  he  measures  the  toj) 


e  measures  the  level  of  tlu 


""""Hiiiig  fundus  the  difference  hetween  the  two  ol.s 


tions  ui 
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0  same  as  it  he  was  not  accommodating  at  all. 


an  insure  this  fairlv  well  hv  al 


ways  choosing  the  highest 


ns  .    It  is  .safest  to  choose  the  lens  which  just  make; 


\  i. 

''.I"  t  looked  at   appear  a  little    hhirred.     Of 
»"  i.v  he  inyu])ic  :    if  for   '•  convex   lens  "•  in  the  above  de- 
""II      relatively  , onvex   lens"    he  substituted 1    D 


course 
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Ih-im:  nl:iti\<ly  i(p|i\(X  ti)        (   I)     till-  |iiinri|i|c  is  tin-  saiiif. 

All  I'l'jict  ill  I  lie  \  ltlColl>.  (  .;/..  il  laij^c  npaclt  y  i--  ill  t  lie  siiliic 
(•iiii(litinii  as  till-  fiiiuliis  <if  a  !i\  |«'iiiitti(i|iic  <  \c.  If  tin-  rVf 
is  fiiiiiiitr(i|iic,  so  tliat  llif  tiiiiiliis  is  \  isililc  w  itiiniit  any  collect- 
ing; lens,  tlic  opacity  can  he  cxaniincd  cit  lici-  liy  accoinniodalint: 
for  it  or  by  piittini:  iij)  convex  lenses  until  it  is  clearly  fociisseil. 
If  it  is  clos<'  heliind  the  lens  aceoiniiKulat ion  uill  lia\e  to  lie 
assisted  l)\  a  <-on\cx  lens  in  any  case,  unless  tlie  (il)sei\er 
withdraws  farther  from  the  eye.  It  will  he  seen,  therefore, 
that  hy  inittin;:  up  convex  len.ses  from  ••  to  *  L'n  D  \se  cfni 
thoroughly  explore  tlu'  emmetropic  eye  from  the  lundiis  to 
the  surfaie   of    the  <(iiiiea. 

Kxamined  in  this  manner  the  :  ppearaiic<'  of  ojiacities  in 
the  viticous  or  lens  will  \ary  with  the  amount  of  li;ilit  stopjied 
hy  them,  i.i ..  hy  their  density,  and  \vith  tin-  amount  of  lij^dit 
retlected  from  their  surfaces.  If  they  are  very  dense  they 
will  a|i|iear  black  ai,;ainst  the  haci^iiiound  of  the  red  icllex. 
If  they  are  semi-trans|iar('nt  ihey  uill  appear  led  or  whitish 
according'  to  the  relative  amounts  of  li<.'ht  transmitted  from 
the  fiiiidi!s  and  reflected  from  the  surface.  A  detached  retina 
may  therefore  look  red  or  white,  according'  to  its  deiiii'e  ot 
transparence.  If  much  lij.dit  is  retlected  from  th<'  surface 
details  mav  he  .seen  upon  it  .  otherwise  it  appears  uniformly 
hiack. 
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PLATE   III.     {To  face  p.  123.) 

-I     ■•     .  I  .  ■    1  '  '  '  . 

pa  Onfir  Di*"-,,  *H*=   MOBMAIi   FUNDUS. 

FiK  1. -Appearance  of  a  typical  duKj.  maouU.  and  vewpfo ;  ,8ii«^*'y 
marked  phyiiological  cup,  Bhowing  rtipplmg  of  lamina  cr.bro8a. 

FiK  2.-A  "tigroid"  fundus,  showing  appear^ces  due  *o  «/'««?"'''« 
choroidal  Jigmentation  or  defective  pigment  m  the  retm»l  *pithe- 
lium. 


M    "1(1 


•".V  whitf 


Ua:    ,- 

■>     .'J'!!!!', 

ili 

l'-+ 

tt.llUM.'- 

'ia|hijt«iiii-  ir<ti' 

lull 

it- 

,'  .  ;,  u 

;  rrft!  nar 

!'l.  \  i 


t '  I 


1 9S|m» WMMH'e^V'*^' 


'»•■-'/ 


111 


^travITII   JAMflOM   XHT 

^liA^ila    ;  n\-)mev  baa  .aluoam  ,3eib  laoiq^^j  a  lo  aofunaoqqA— .  I   .gi"? 
.«8oid  ho  iuiunai  lo  ;s;nilqqita  gniworia  .quo  Uoigolow-^riq  boii-utai 

eviweoxe  o4  oub  aqsnaisaqqii  ^iwoda  ,»ubtitA  "  bioigiJ  "  A — .S  .gil 
-edtiqo  UniJoi  erii  ui  tnooi^iq  sviiaeiob  10  iioi4«tiMai:giq  Idbicnoito 

unuil 


1 


CM APrK|{    VIII. 

THE    FlNDl'S   OCULI. 

Whkn  thf  fuiuhis  is  obst'fvi'd  l)y  tlic  indirect  method  it  is 
seen  to  he  of  a  bti^rlit  red  coldur.  This  is  due  ehietiy  to  the 
Mood  cireiilatinii  in  the  choroid.  In  people  of  (huk  comjjlex- 
ion  no  clioroidal  blood  vessels  are  seen  on  accoiuit  of  the 
retinal  pi^rnient  epithelium,  which,  while  denseenough  to  blur 
any  details,  is  not  sutticiently  so  to  prevent  the  colour  of 
the   blood   manifesting   itself. 

The  Cptic  Disc. — The  first  object  to  be  sought  is  the  optic 
'list-  or  papilla  (Plate  III.,  Fig.  1).  As  already  mentioned, 
It  is  done  by  making  the  patient  look  slightly  towards  the 
nasal  side.  The  refle.v  then  suddenly  changes  from  bright 
I'd  to  white,  and  if  the  optical  ccmdiiicns  are  properly 
iiianged  in  accordance  with  the  directions  given  \r  the  last 
'  lia|)ter  the  disc  will  be  clearly  seen. 

The  disc  is  pale  pink  in  colour,  the  tint  showing  considerable 
variations  within  the  limits  of  normality.  It  is  nearlv  circu- 
lar, but  seldom  ])erfectly  so  ;  it  is  about  l"")  mm.  in  diameter, 
I'Ut  of  course  is  .seen  magnified.  The  oval  apf)earance  due  to 
a-tigmatism  nui.st  l)e  borne  in  mind  {vi.'lc  \).  120).     The  edges 

re  usually  quite  sharp,  but  sometimes  a  little  irregular.  Not 
iiiKotiunonly,  especially  in  old  people,  there  is  a  narrow  white 
■n\'j.  annmd  the  ])ink  disc,  the  srhnil  ring  ;   this  is  due  to  the 

lioroid  and  the  ])igment  epithelium  of  the  retina  not  extend- 

'I-  (|uite  up  to  the  margin  of  the  disc  so  that  the  .sclerotic  is 

'  111  through  the  retina.     Sometimes  there  is  a  ring  of  black 

i'lu'ineiit  around  the  margin  of  the  disc,  due  to  the  retinal 

i/iiietit  epithelium  being  heaped  uj)  here.     More  commonly 
Its  of  the  circumference  have  black  patches,  but  they  are 
;  "t   continuous.     These  features  are  of  no  importance  from 
ill    pathological  point  of  view. 
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is  usually  paler  and  may  !)<■  (jiiitc  white,  aud  this  iii^'hter  area 
may  «'.\teii(l  nearly  to  the  tenipdral  ed^e  of  the  disc  ;  it  raiclv 
extends  (|uite  to  the  edi;e..  The  temi)oral  side  is  therefore 
normally  paler  than  the  nasal.  The  central  vessels  emer<re 
from  the  middle  of  this  white  area,  and  careful  examination 
with  the  direct  method  will  show  that  the  a:ca  is  a  fuiuiel- 
shapod  depression,  the  /i/ii/.^ioixiicdl  rujj.  This  cu|i  varies 
very  much  in  dilTerent  eyes.  When  it  is  very  deep  the  central 
|>art  may  he  seen  to  he  speckled  with  grey  spots  ;  these  are 
tlie  meshes  of  the  hunina  crihrosa  through  which  the  nerve 
lil)res  are  pa.ssing.  Sometimes  there  is  scarcely  any  physio- 
logical cup  ;  the  di.sc  is  th«'n  more  uniformly  pink,  and  the 
central  vcs.sels  may  have  already  divided  before  they  come 
to  the  surface.  The  true  nature  of  the  physiological  cup  is 
hest  imderstood  hy  comparing  the  ophthalnu)sco])ic  ])ieture 
with  a  microscopic  section  vertically  through  the  nerv<'  head. 

The  colour  of  the  di.sc  is  dia-  to  the  white  fibres  of  the 
lamina  cril)n;sa  seen  through  the  vasculari.sed  nerve  fibres. 
Where  the  nerve  fibres  are  thinnest,  i.i .,  in  tlu-cup,  the  white 
lamina  shines  through  brightest.  The  grey  sj)ots  in  the 
lamina,  when  they  are  .seen,  are  due  to  the  non-medu'lated 
nerve  fibres  reflecting  less  liglit  than  the  white  connective 
tisstie  fibres. 

The  Retinal  Vessels.— Tlie  retinal  vessels  are  derived 
from  the  central  artery  and  vein,  which  usually  divide  into 
two  branches  at  or  near  the  sui'face  of  the  disc.  These 
l)ranches  are  above  and  below,  and  forni  a  supeiior  and  an 
inferior  trunk  (Plate  I.).  Each  trunk  usually  divides  into 
two,  orie  of  which  sweei)s  up  or  down  towards  the  temporal 
.side,  the  other  sweeping  u])  or  downi  towards  the  nasal  side. 
These  branches  are  called  the  superior  and  inferior  temporal 
and  nasal  arteries  and  veins.  They  divide  dichotomously 
into  innumerable  brandies. 

The  arteries  are  distinguished  from  the  veins  in  being 
lighter  red  and  narrower.  The  veins  fiave  a  imr))lish  tint 
and  are  often  more  ccmvoluted  ;  less  frequently  the  arteries 
are  tortuous.  What  is  seen  is  the  blood  column,  not  the 
actual  vessel  wall,  which  is  tran.sjiarent.  Each,  but  especially 
the  arteries,  may  liave  a  bright  silvery  streak  running 
longitudinally  down  the  centre,  due  to  reflection  of  light 
from   the  convex  cvlindrical   suiface. 
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Tlic  iii(i(l(>  (if  })ranchini,'  <'f  tli<'  vessels  is  siihjoct  to  ^reat 
variation,  tliou<;li  it  is  derived  fn.iii  the  fimdaiiicntal  tvpe 
descrihed.  Th(>  variations  are  <.'<'nerally  of  no  practical 
nnportaiicc^.  Tht*  primary  division  of  the  superior  and 
inferior  trunks  usually  takes  place  on  or  very  near  the  disc. 
The  nasal  branches  rini  much  more  radially  than  the  temporal, 
which  make  a  very  decided  sweep  to  avoid  the  macula. 

The  Mactda  lutea  is  situated  ahout  '.i  nun.  or  2  di.sc- 
diameters  (2  p.d.)  to  the  temi)oral  side  of  the  ed^e  of  the 
ilisc,  and  is  a  little  l>elo\\  the  level  of  the  horizontal  diameter. 
It  is  wry  ditlicult  to  se<'  \vith<iut  a  mydriatie.  for  the  hrifrht 
lii:ht  <m  this  most  sensitive  spot  cau.ses  maximal  constriction 
of  the  pupil  :  the  corneal  reflex  then 
usually  obliterates  all  view.  It  mav 
generally  be  seen  by  using  very  dim 
ilhnnination. 

The    macula     varies    in    a])])earance 
accordinff    to    illumination,    refraction, 
'•omplexi(m,   &c.      In    general,    it    is    a 
sindl  circular  area  of  a  deeper  red  than 
ttie    surroimdin<r    fundus,     .sometimes 
looking  almost  black.     There  is  nearly 
always  a  fovail  nfl>x,  due  to  reflection 
of    light    from    the   walls  of   the  foveal 
depres.sion.     This    is    most    frecjuently 
seen  as  a  silvery   ring  of  light,   hiding 
over.\thing  behind  it  :    it   may  be  cir" 
cnlar   or  oval,  according   to   the    inci- 
dence (if  the  light  and  the  refraction  of 
the  eye.     Often  there  is  an  intensely  bright  spot  at  or  close 
to  the  fovea,  also  due  to  reHection.     The  deeper  red  of  the 
macula    is    due    to    the    thinness    of    the    retina,  so  that  the 
siiecially  vascular  chori()ca[)illaris  of  this  region  is  .seen  more 
clearly  :    shadows  thrown  by  the  edges  of  the  foveal  depres- 
smn  may  contribute  a  .share  to  the  deepening  of  the  colour. 
The  macular  region  is  sui)|)lied  by  twigs  from  the  superior 
and  inferior  temporal  arteries,  and  by  small  branches  coming 
straight   from  the  disc.     There  are  no  retinal    blood   ve.s.sels 
actually  at  the  fovea  (Fig.  r>),  and  none  can  be  seen  ophthal- 
Mioscopically  for  a  little  distance  around.       Oceasionallv  there 
'  "'■    '■'■■•"'•"">  v'^'iiio-rciuiaiy   lioiivud   hum     the  ciliary 
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svstcm.  ThcN  start  rnai-  the  (■(!<.'(■  ot  tlic  disc,  run  iiiwai'ds, 
aixl  tluii  liciid  >liaipl\  (Uitwards  towards  tin-  inanila  ( l-'i<;.  S.")). 
The  General  Fundus.  'I'Ih-  apiMaiancc  nf  tin-  irciuial 
iuiidiis  varies  ciioniHaisly  within  lualtliv  limits.  It  is  csiicci- 
alh  dctcrinint'd  !>>  tlic  cuniiilcxion  "f  the  |iaticnt.  wiiidi  nia\ 
l)c  taken  as  an  index  ol  |)i;_'iuentat  ion  in  dilTerent  jiarts  ot  tlie 
l)(>dy.  In  people  who  are  neitlier  veiy  dark  imr  very  li<ilit 
the  spaces  I.etween  tile  retinal  vessels  slinw  a  uinfni  ni  redness, 
occasionally  with  a  very  d.  iicate  pMiictatc  stipiilinji.  csp.cially 
towards  the  |ieriphery.  In  alhinos  the  choroidal  \cssels  are 
seen  clearly,  the;<paces  hctwceii  tlieni  lieini:  white,  dne  to  the 
sclerotic  shiniiiL'  throii«.di.  In  vi'iy  ilark  people  tlu'  tniidus  is 
a  daiker  red,  and  indications  of  the  choi'oidal  vessels  are  often 
seen  as  indetinite  hriirhter  red  sticaks.  Sonielimes  the  pi>,'- 
lueiit  between  the  choroidal  vessels  is  particularly  dense,  or 
the  ijijzinent  is  deficient  in  the  retinal  pi<;inent  epithelium, 
while  the  choroid  is  dceiil.s  piiitnented  :  the  choroidal  vessels 
are  then  seen  separated  hy  deeply  i)i<_nnented  ])oly>i<>nal  areas 
[titjrohl  or  tissfhiti//  jinidus)  (Plati'  III.,    Ki<:.  2). 

There  is  no  diflicnltv  in  distin<riiishing  the  choroidal  from 
the  retinal  vessels  when  t)oth  are  visible  (Cf.  Plate  X.,  Fi^^  2). 
The  former  are  broader  and  ribbon  like,  without  any  central 
retlex  streak  :  they  anastomose  freely,  unlike  the  retinal 
vessels,  which  do  not  anastomose  at  all.  Moreover  in  certain 
parts,  their  anatomical  distributioi\  is  very  characteristic 
(ri(h    p.   12). 

All  the  details  of  the  fundus  will  be  seen  nwich  bett<>r  by 
the  direct  method,  unless  the  eye  is  very  myopic,  when  the 
magnification  is  so  ^reat  and  the  area  seen  is  so  small  that 
it  is  ditticult  to  find  any  >riven  spot. 

lender  normal  conditions  no  pulsation  can  be  seen  in  the 
retinal  arteries.  The  retinal  veins,  however,  may  often  be 
.seen  to  jiulsate  at  or  near  the  edge  of  the  disc,  or  indeed  wher- 
ever they  take  a  very  sharp  bend.  'I'his  is  usually  due  to 
transmitted  ju'essure.  The  blood  ])rcssm'e  is  lowest  in  the 
veins  near  the  disc,  and  there  is  a  certain  amount  of  obstrue- 
tion  to  the  flow  of  blood  as  the  vessels  i)ass  throuizh  the  narrow 
neck  at  the  lamina  cribrosa.  With  each  arterial  |)i'_lsation  the 
intraocular  pressure  is  stiddenly  raised  slif;htly,  so  that  the 
pressure  on  the  outside  of  tlu>  walls  of  the  veins  is  increased 
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1)I<><.<1  from  tlic  eye;  flic  wall  of  tlic  \ciii  licroincs  slij.'htly 
(•oiii|.tcssc(i.  ri'covcriii^'  itself  (luiiii;.'  the  arfnial  diastole. 
Hence  pulsation  is  ohseivcd.  anil  it  will  lie  seen  liest  where 
the  intravenous  pressure  is  least,  viz.,  nearest  the  heart,  i.< ., 
at  the  disc,  and  where  there  is  any  additional  ohstruetion. 
\iz.,  near  the  lamina  erii)rosa  and  at  any  sharj)  lieiid.  The 
\(  nous  puNation  can  he  inerea.sed  or  made  manifest  if  absent 
liy  sli^rht  pressure  on  the  <;lol)e,  which  has  the  etTeet  of  inereas- 
int;  the  intraocular  |)ressure.  This  normal  venous  pulse  is 
seen  without  the  artificial  aid  of  pressm-e  on  the  ulohe  in  7(» 
to  so  per  cent,  of  jK-ople.  It  will  he  noticed  that  it  is  dias- 
tolic ;  it  has  therefore  heen  called  the  ii((jalirf  n  tioiis  p!i].s(, 
'I'wd  other  forms  of  venous  pul.se  occur  in  pathological 
conditions. 

'{'he  pnsltii,  ri,i(m.'<  pui-ii  is  i.iesystolic,  cout iuuinjj;  into  the 
-systolic  phase  :  it  is  due  to  tiicuspid  rcpirptation.  and  is  per- 
mitted hy  tlip  normal  insutlicieticy  or  al)seiice  of  \alves  in  the 
jiiL'ular  veins.  Tlie  traiimnitlcd  cetitriprtal  leiiovs  piihc  is  an 
.1' I  I'lituatiun  of  the  normal  t<'n(lcncy  of  the  pul.se  wave  to  pro- 
LTcss  throtinh  tlie  capillaries  into  the  veins,  owiiifr  to  the  intra- 
■iiuliU'  tetision.  Tt  is  due  to  venous  congestion,  with  or  without 
iiicieased   \is  a  ttM'go. 

\isil)|e  arterial  pulsation  is  always  pathological.  The  hlood 
[Messure  in  the  ophthalmic  artery  is  only  a  few  mm.  Hg. 
iicjow  that  of  the  carotid  in  animal.s.  Considering  the  difTcr- 
■  Mces  of  blood  supply  it  would  l)e  unwise  to  apjjly  the  result 
ducctly  to  man,  hut  there  is  no  douht  that  the  pressure  in 
'lie  central  artery  is  far  above  the  intraocular  j)ressure.  It 
would  not  be  sin-prising,  therefore,  if  the  pulse  wave  were 
'  i^MiMiiitted  and  could  be  seen.  There  are  two  reason.s  which 
"ihtate  against  this  :  (1)  the  intraocular  ])ressiire  dam])s  the 
i'iil>ation,  and  the  increa.se  in  ])re.sstne  which  accompanies 
•  "h  [)iilsation  is  sjiread  over  the  whole  volmne  of  the  contents 

'lie  globe,  and  is  transmitted  to  the  j)lastic  sclerotic;  (2) 
-.leh  pulsations  as  survive  this  damping  eti'ect  are  too  slight 
to  be  ol).served  in  such  small  vessels  by  ordinary  ophthal- 
moscopic examination. 


M>  types  of  arterial  pulsation  occur  pathologically  :   ( 1 )  a  true 

>wi\..,  accompanied  by  locomotion  of  the  vessels  ;    (2)  an 

^'uii.ui   iiovv  of  biuod,  or  pressure  pulse.     In  the  latter  the 


■■ 


t:S 


li' 


\m 


iiif 


12S 


IMSKASKS    Ol"   THK    KVK 


illlcrii's  (ill  only  with  till-  Ilea  It  Ix'tits.  In'mj.' «'iii|it  >  iMtwirii  tlii'iii  ; 
it  is  only  \i-il>lr  nii  ilic  <\'\>i\  iiiid  imiy  he  iPiiiilucnl  in  ii  iinrnml 
.yr  l>y  iMcnial  |iiis,uic  u|Min  tlic  n\i>\,v  liy  ii  tiiipT  iipplitd  to 
th,.  ||,|.  'rill-  l\|><-  of  |iill-ntion  l>  il  |Mllc  |il(>siiir  |ihriioIllflloM. 
iiikI  i>  riiii-.ri|  l)\  any  coiisii  li  i  alilr  inncasc  ot  mtiaociilar  tiiisioii 
uitli  iioiiiiai  or  Iow.i.mI  l.looil  |(ifssuic.  (.;/.,  in  ulaucoiiia,  or  l>y 
any  i-on^iiliiahl.'  iliininut  ion  of  lilooil  inissun-  witli  iionnal 
inl  laociilar  |in-->ui('.  i  .;/..  in  syncope,  oilnlal  tnniours,  \f.  Tlif 
true  aitiiial  pulse  occiiis  in  casis  of  aortic  i<%nn>'ilat  ion  or 
Hiiciiiysin,  in  cxoplil  halniic  goitre.  iVc.  ;  ij_^is  not  contincd  to  tlu- 
ilisc.  It  is  c(|ually  a  |iicssurc  |ilicnoiiicnon,  lait  tlic  ilitTcrcncfs 
of   [iicssuK    arc  smaller. 

Ciifiilliini  iHi/siilifii  is  seen  only  in  aortic  ic).'ui^itat  ion  as  ii 
systolic   rcildcninK  and  iliasiolic   palini;  of  the  disc. 

The  order  of  cxainiiiat ion  of  the  details  of  tiic  fimdns  slioiild 
he  systeinatie.  Ap|ilyiiii^'  the  indirect  method  \\r  olitain  a 
•.'(•iieral  view.  The  patient  is  iiistnieted  to  ti.\  tlie  jza/e  in 
siicli  a  direction  tliat  tlie  disc  is  hroii<.dit  into  view.  It  will 
occupy  alioiit  the  centre  of  the  field,  and  a  cotisideraMe  area 
around  wili  l-e  visible.  Any  ^mss  almorniality  is  detected 
at  once.  'I"he  shajte  ,.nd  colour  of  the  disc,  the  arrangement 
of  the  ves.sels,  the  colour  of  the  choroidal  retlex  (its  uniformity 
or  tesselation),  gross  abnormalities  (white  or  ])ii:mented  spots, 
&c.),  are  readily  noted.  The  patient  is  then  directed  to  look 
u\)  to  the  eeilin<.',  to  the  ritiht,  to  the  left,  and  down  to  th<' 
ground  :  in  the  latter  jjosition  the  lid  is  gently  raised  hy  a 
finger  of  the  hand  which  is  holding  the  large  lens,  as  otherwise 
it  will  cover  the  impillary  area.  In  this  manner  the  pcrii)h  ry 
of  the  fundus  is  hrought  into  view.  Even  when  the  eentral 
parts  of  the  finidus  are  iniiformly  tinted  the  periphery  often 
disjilays  traces  of  the  choroidal  vessels,  associated  with  greater 
pigmentary  .stipjiling  or  a  dimiiuition  of  i)ignicnt.  Only 
miiuite  itnestigation  with  the  direct  method  can  show  whether 
this  is  normal  or  jjathological  The  eharaeteristie  ty])e  and 
distrilnition  of  the  pigmentation  of  retinitis  iiigmentosa  is  best 
demonstrated  in  this  manner. 

Having  thns  obtained  a  good  general  idea  the  systematic 
examination  is  rei)eated  by  the  direct  method,  paying  special 
attention  to  jMiints  which  the  indirect  method  has  left  uncer- 
tain. The  details  of  the  disc — iihysiological  or  ]iathological 
cupping,  blurring  of  the  edges  or  swelling,  abnormalities  of 
the  cdge:^  in  tlie  ftiijii  of  crescents  and  so  on-  are  insiiected. 
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Attention  is  then  tiiriu'cl  to  tho  vchscIs.  Ahnoriniilitu-.s  ir 
arraiiKfini'iit  or  distribution,  the  prcsciuf  of  cilio-n  tinal 
vcssfls.  &(•.,  an-  noted.  The  details  of  the  individual  ve.s.sels 
-  tlieir  relative  size,  irrej;ularity  of  contour  or  varieositv, 
visiliiiity  of  the  walls  as  shown  hy  the  presence  of  white  lines 
alon-;  the  ed>r,.s.  ahiiornialities  of  the  reflex  streak,  Ac.  are 
in\ estimated.  The  vessels  are  traced  towards  the  |HTi|iherv 
and  the  smalh'r  vessels  inspected.  Changes  often  occur  near 
the  vessels,  such  as  small  haniorrhafies,  white  spots  of 
exudate,   &.v.  ;    these  arc  carefully  looked  foi-. 

Next,  the  macula  is  examined  :  this  sho\ild  never  be  omitted. 
It  may  he  })roui:ht  into  view  h\  telling  the  patient  to  look 
uito  the  lii.di(  :  with  unint<>lli<_'ent  i)atients  it  is  U'st  to  .sav 
nothing',  hut  fix  the  temporal  edi_'e  of  the  di-~c  md  pass  hori- 
zontally outwards  for  a  distance  of  about  two  pai)illa  dia- 
meters (a  convenient  unit  in  ophtlialmosco]iic  topographv), 
"lien  the  macula  will  be  found.  If  the  patient  is  not  under 
a  mydriaiic  or  the  pupil  movementN  are  not  abolished  l)v 
disease  (optic  atrophy,  &c.)  the  light  should  be  lowered  so 
that  the  constriction  of  the  pupil  may  l)e  reduced  to  a  mini- 
mum. The  corneal  reflex  is  always  troul)les(mie,  but  has  to 
be  dodged.  Any  abiifumality  at  or  near  the  macula  is  of 
the  utmost  importance.  Black  or  white  spots  are  often  verv 
ditlicult  to  distinfruish  from  shadows  or  reflexes  :  if  either 
'HI  be  made  out  by  any  means  {(.</.,  the  u.se  of  a  concave  lens) 
'"  have  a  definite  .sharp  contour,  and  if  they  do  not  seem  to 
-liitt  in  the  slightest  degree  when  a  minute  movement  is  made 
Hiih  the  mirror,  it  may  l)e  ccmeluded  that  they  are  patholo- 
-iial  entities. 

liiially.  the  periphery  of  the  fundus  is  investigated.  It  is 
iiii)i(irtant  to  know  how  far  out  we  can  see  by  the  direct 
iiicthod.  It  can  l)e  shown  theoretically  and  proved  ])racti- 
'  illy  that  the  fundus  can  usually  be  seen  only  a  short  distance 
'"■yoiiil  the  equator  of  the  eye.  There  is  therefore  a  zone 
'"■limd  the  ora  serrata  which  is  invisible.  The  iieriphery, 
'  \<ii  in  an  emmetropic  eye.  is  usually  Ixsst  seen  with  a  low 
'  "ii\(x  lens,  owing  to  the  obliquity  of  the  axis  of  the  rays  a.s 
lliiy  pass  through  the  crystalline  lens. 
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ClIAI'l'KI'v   IX. 

1  rN(    IKiNM,    IXAMINA  I  H>N. 

In  tlic  srcdtid  iirciit  i;i(iu|i  (/■('/(  |i.  7")  of  oplithalmic  patients 
there  IMC  iw.  manifest  nlijeeti\c  >i,L'iis  of  disease,  anil  we  arc 
(le|:eliilent  at  t  lie  outset  lljinn  tile  Milijeet  i  ve  syinptonis  of 
wliicli  the  patient  complains.  In  these  cases,  after  a  rapid, 
liiit  caicful.  external  examination  to  eliminate  an\  ol)j<'ctivc 
si^'n  which  may  ha\e  escaped  ohscrvation  it  is  nsnally  most 
convttiicnt  to  proceed  at  once  to  the  fimctional  or  snltjcctivc 
cxannnation.  Whether  this  prodnces  evidence  of  ahnorma- 
litv  or  not.  it  is  imp.iative  to  iirocccd  then  to  the  systematic 
intcn\al  examination  with  the  ophthalmoscope. 

Oti  !  lie  other  hand,  in  the  first  moup  of  ophthalmic  patients, 
in  spite  of  external  si^ns  of  disease  which  may  siitficc  toacco\int 
for  the  svmptoiiis.  it  is  the  sni<icon"s  duty  to  eliminate  as  far 
as  possilile  ail  other  evidence  of  ahnormalitx .  Ophthalmo- 
scopic examination  may  he  impossihlc  at  the  first  visit,  and 
siihjc;  n\e  functional  tcstiiiii  may  he  so  vitiated  hy  the  ohvions 
disease  as  to  afTord  no  nscfnl  information.  In  such  cases 
functional  and  internal  cxauiination  should  lie  postjjoned 
until  a  future  visit,  luit  in  no  case  should  it  he  entirely  omitted. 
It  should  he  borne  in  mind  that,  rijihtly  or  wrongly,  the  siu^con 
is  liable  to  he  held  responsible  for  tile  di.scnveiy  of  any  disorder 
of  the  eye  which  manifests  it.self  at  or  about  the  time  of  his 
examination. 

The  functional  examination  of  the  eye  proiier  consists  in 
testing  the  acuity  of  the  forms  of  visual  pcrcejition  which 
have  been  already  mentioned  ;  viz.,  the  li<:ht  svnse.  the  colour 
sen.se,  and  the  sense  of  form.  They  are  usually  tested  in  the 
re\erse  oider.  F^ich  eye  must  be  test(>d  separately  through- 
out. In  the  preliminary  examination  it  is  siitticient  to  test 
first  the  acuity  of  central  vision  for  distant  and  for  near  points, 
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The  Acuity  of   Vision. 
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'■(  iiti.d  vision  iv  now  almost 
invaiiahly  tested  hy  means 
of  Snellen"sT('st  Types  (Kifr. 
^<>i.  These  are  e(instnieted 
ii|""'  'Ik'  fundamental  prin- 
'M'!''  ''"It  the  averatic  mini- 
ii'iiin  \isiial  an<r|e  is  I 
ininnte. 

I'lie  types  consist  of  a 
-'■ne-  of  li>tters  diminishinjr 
lit  -i/e.  The  hreadth  of  the 
'ill''-  "f  which,  the  letters 
^"'■"-i"l'<'sed  is  snch  that  the  edges  subtend  an  angle  of  1 
minute  at  the  nodal  i.oint  of  the  eye.  Each  letter  is  nf  --h 
'  snapc  that  it  can  be  placed  in  a  square,  the  sides  of  which 
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Flc.  Ht).  SihII.-h  M  Distant  Test 
T.v})eH(rp(liic.(l).  Tlic  linen,  from 
above  dowimardH,  slumUl  he  read 
at  tiO  iiietr.s.  3t>  moires,  24 
metres.  IS  metres.  12  metrics.  '.) 
metr(^s,  and  ti  metres  respectively. 
'.r.,Ht  these  ilistaiices  tlie  ;  vterr. 
sntitend  a  visual  an^ie  of  .")'. 
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are  Kve  times  the  breadth  of  the  constituent  Hn-s  (Fig.  86). 
Hence  the  whole  letter  will  subtend  an  angle  of  .)  minutes 
at  the  nodal  point  of  the  eye  (Fig.  87). 

In  Order  that  the.se  conditions  may  hv  fulfilled  it  is  obvious 
that  .such  a  letter  vo  be  used  as  a  test  a  long  distance  from  the 
eye  must  be  larger,  and  the  constituent  lines  must  be  broader 
than  in  the  case  of  a  letter  to  be  used  nearer  the  eye.  In 
Snellen's  types  the  largest  letter  will  subtend  5  minutes  at 
the  nodal  point  if  it  is  (iO  metres  from  the  eye.  Those  in  the 
second  line  will  subtend  5  minutes  if  they  are  3(5  metres  from 
the  eye  ;  those  of  ihe  consecutive  lines  24  metres.  18  metres, 
12  metres,  !>  metres,  and  b  metres.  Sometimes  smaller  letters 
corresponding  to  o  metres,   4  metres,  3-5  metres    are    used. 

A  person  with  average  acuity  of  vision  ought  therefore  to 
W  able  to  read  the  toj)  letter  at  (!<»  ?netres,  the  second  line  at 


yiv..  ,S7. 


3(5  metres,  the  third  at  2-f  metres,  and  so  on.  Now,  it  would 
be  very  inconvenient  to  have  to  alter  the  distance  between 
the  patiem  and  the  letters  to  this  large  extent.  .\  numerical 
convention  which  giv,s  a  fair  comparative  estim:it(  of  the 
value  of  different  acuities  of  vision  has  therefore  been  adopted. 

The  patient  is  kept  at  a  rixed  distance  fron>  the  lypes. 
This  di.stance  should  nr \\r  be  less  than  5  metres,  or  jjrcferably 
ti  metres.  At  such  a  distance  the  divergence  of  tlu-  ravs  in 
the  small  bundle  which  enters  the  i)upll  is  so  slight  that  it 
can  Ih'  neglected,  the  rays  being  eonsidercd  parallel.  If  the 
distance  were  3  metres,  for  example,  an  ai)preciablc  amoimt 
of  accommodation  would  have  to  be  exerted  by  an  emmetro})ie 
eye  ni  order  to  bring  the  rays  to  a  focus  upon  the  retina  : 
hence  the  estimate  of  distant  vision  would  be  f  lUacious. 

A  normal  patient  6  mt  res  from  the  types  ought  to  be  able 
to  read  every  letter  from  the  to[)  to  the  end  of  the  (>  metre 
line  ;  many  people  can  read  more  in  a  good  li^ht.  Suppose 
the  patient  can  only  read  the  18  metre  line.      His  distant 
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vision  i.s  ()bviou.sly  defective.  The  numerical  convention 
which  IS  used  to  record  this  is  a  fraction  in  which  the  numerator 
IS  the  distance  at  wliich  he  is  from  the  t\•IH^s,  and  the  denomina- 
tor is  the  distance  at  which  a  person  w  ith  normal  vision  ought 
to  he  able  to  read  the  last  line  which  he  succeeds  in  reading. 
The  patient  under  consideration  will  therefore  have  his  distant 

\isi,.n  rccurdcd  thus;   V     _.    .     The  normal  i)atient's  vision 
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riiesc  fractions  give  an  indication  that  the  normal  jjatient's 
vision  IS  unity,  whil.st  the  other  patient's  is  one-third  as  go(xi. 
'I'lic  fraction  should  not  U-  reduced  in  this  manner,  because 
It  IS  only  an  accurate  numerical  estimate  under  special  con- 
ditions. It  should  be  used  merely  as  a  convention,  ju.st  as 
'ii'iiib.Ts  are  used  indicate  variations  in  tensicm,  though 
this  IS  far  less  dcfen.sil)!,.  If  the  fraction  is  reduced  much 
N.iliiabI,.  information  is  lost.  In  its  original  form  it  indicates 
>l'«'  actual  types  u.sed  and  the  actual  di.stance  away  from  ihe 
i.vpes.  it  then  fore  eliminates  doubt  as  to  the  accuracy  of 
till-  ajiplic^ation  of  the  test. 

It  th(>  i)atient  cannot  read  the  largest  letter  he  is  told  to 
"ilk  slowly  towards  the  types.     At  i:  certain  distance  he  nuiy 
'"    'l.lc  t..  see  the  top  letter.      He  should  then  1k'  moved  back 
I  little,  since  he  may  not  have  understood  exactlv  where  to 
'•'"I-     111   this   manner  the  farthest   point  at   which   he  can 
'  i^tiiiuuisli  the  top  letter  is  determined.     If  this  is  li  metres 
'  I"   \  iM.,ii  is  recorded  thu.s— V       :{/<«».     Perhaps  he  is  unable 
I"  -■<■  tlie  top  letter  even  close  to  it.      In  that  case  he  is  asked 
I"  '"iiMt  the  extended  fingers  of  the  surgeon's  hand,  held  up 
"  '''"'lit    I    metre  ;.    wnst  a  dark  background  :    the  distance 
1^  vaii.MJ  to  ol)t;.i;    ,bout  tne  maximum.     This  is  recorded 
''"'-     V       fingers  at  I  metre.     If  he  cannot  count  fingers  he 
'^  '"M  tn  |„„k  at  the   light,   either  artificial   or  the   window; 
'I"   >Miireoirs  hand  is  then  moved  l)c>tween  the  eye  and  the 
I'-l"       It  he  can  distinguish  the  movements  of  the  hand  it    is 
"    ""1<<'  as  V       hand  movements.     If  he  is  unable  to  dia- 
'|"-i'i-h  hand  movements  he  is  taken  into  the  dark  room  and 
""  h-ht  IS  alternately  switched  on  and  off,  or  lit'ht  is  concen- 
"■"'■'1  '-"  his  eye  with  a  convex  lens  or  with   the  ophthalmo- 
-"!"■  imrnT,  arid  he  is  asked  to  say  when  the  light  in  on  th." 
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eye  and  when  it  is  otf.  If  lii'  succeeds  in  doin^'  this,  \'  \>.  1. 
(])ercei)ti(in  of  lii^lit).  if  lie  fails  to  see  the  litilit  at  all  t!ie 
vision   is   recorded  as   \'        no   |i.    1. 

It  does  not  follow  that  a  i>atient  who  reads  ti/ti  is  einine- 
troi)ic  ;  he  cannot  l)e  myopic  unless  he  is  serewinji  up  his 
eyes,  and  in  any  case  he  cannot  he  very  myopic.  He  may, 
however,  he  hvpeiii'.etropic,  for  by  an  effort  of  accoiinnodation 
he  can  hrinji  the  practically  p.uallel  rays  emlited  hy  the 
letters  to  a  focus  on  his  retin...  We  wish,  then,  to  tind  out 
if  lu'  is  accommodatin<z.  It  is  done  hy  lindin<z  out  the  highest 
convex  lens,  plai'cd  hefore  his  eye  in  a  testing;  spectacle  frame, 
with  which   lie  can  still  read  (i  (i. 

Directly  a  convex  lens  is  placed  hefore  the  eye  in  a  patient 
who  has  tiood  accommodative  power  it  tends  to  make  oliji'cts 
look  hliirred.  Hence  it  is  best  to  start  with  a  coin  ex  lens 
which  will  ((uite  detinitely  hlur  the  types,  and  then  fziatlually 
coimteract  it  hy  placinii  concave  lenses  of  increasinii  strength 
in  contact  with  it.  A +4  D  lens  is  put  in  front  of  the  eye. 
Probably  the  patient  now  reads  only  a  few  lines.  With  the 
+  4  1)  still  in  position  a  —  (tf)  1)  is  put  in  front  of  it  ;  the 
patient  perhajis  ri'ads  another  line.  The  —  O-.")  ')  -  ri'iilaced 
by  a  -  I  I)  :  he  still  fails  to  read  (i  •>.  The  —  1  D  is  replaced 
bv  — 1  •")  D  ;  we  will  suiijiose  that  he  now  reads  (i  '(i.  This 
proves  that  he  has  average  normal  vision  with  a  +2-r)  1)  lens. 
With  the  assistance,  therefore,  of  a  2-.")  1)  convex  lens  he  can 
relax  his  accommodation  the  corresponding  amount.  It  by 
no  means  follows  that  this  rejircsents  the  total  amount  of 
his  hyjiermetropia.  As  has  already  been  pointed  out  (riilr 
p.  r)2),  the  younger  the  jierson  the  greater  the  capacity  to 
accommodate.  Young  ])eople,  therefor*',  have  great  facility 
in  accommodating.  If  they  are  hypermetro])ie  t'>is  fund  has 
been  drawn  ii|)on  for  a  long  period,  so  that  a  condition  of 
partial  contraction  of  the  ciliary  mu.scle  becomes  normal  to 
them.  Sometimes  even  there  is  excessive  contraction  of  the 
mu.scle,  ,so  that  they  become  artificially  myopic,  a  condition 
which  is  called  "  spasm  of  accommodation  ""  ;  it  is  probably 
diagnosed  more  often  than  it   occurs. 

The  younger  the  patient,  therefore,  the  easier  it  will  be  for 
him  to  accommodate,  and  the  more  ditficult  to  relax  his  ,uc()m- 
modation  completely.  That  part  which  he  can  relax  when 
convex  lenses  are  ii.sed  as  described  aboxc  is  called  his  tHcnij(  ft 
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/<!//>( nn( tropin  (Hin.).  1'lic  part  wliich  he  is  iniahle  to  relax, 
wliich  ean  only  he  cleteiiiiined  i)y  paralysing  the  eiliaiv  iniisele, 
is  called  his  Ictatt  /iijjMnnrtropia  (HI.).  The  sum  of  the  mani- 
test  and  latent  hyi)ernietropia  is  called  \\\i'  InldUnjiHrmdropin. 
In  e.xtrerne  youth  nearly  all  the  hypernietroi)ia  is  latent  ;  the 
lens  is  so  resilient  that  it  is  ini})ossil)le  to  ])revent  it  responding 
to  the  slightest  stimulus.  As  the  lens  becomes  less  plastic 
more  and  more  of  the  hypermetropia  becomes  manifest,  until, 
finally,  when  accommodation  di.sapju'ars  .ntirely,  all  the 
li,\  permetropia  is  Tnanifest.  The  older  the  patietit,  therefore, 
the  nearer  the  manifest  hypermetropia  represents  th(>  total 
amount. 

The  vision  of  tiie  patient   in  the  above  (  .\am|)le  is  usuallv 

recorded  thu.-,  .     \  '  Hm.  -j-  J-.l. 

With  intelligent  patients  who  do  their  best  to  read  as 
many  letters  as  possible  without  continual  encouragement 
trom  the  surgeon,  the  manifest  hy])ernu'troi)ia  is  olitaitied 
With  less  trouble  by  simply  putting  ut«  c.)nvex  lenses  of 
Luadually  increasing  strength  until  the  last  iine  which  can 
lie  read   becomes  bluired. 

An  older  jiatient  than  the  one  considered  in  the  previous 
<xani|)le  will  very  likely  read  more  with  a  convex  glass  than 
\Mtlioiit  it.  Thus  a  jjatient  of  fifty-five  may  perhaps  read 
"Illy  (;/12,  whilst  with  a  +  2  1)  he  reads  ()/♦>.  This  num  has 
1  iiianifest  hypermetropia  of  2  D.  Since  he  is  fifty-five  years 
"I  age  he  has  only  1  J)  of  accommodation  left  (ildi  p!  ,")4). 
Wlicu  he  reads  wi"  the  unaided  eye  he  uses  up  this  1  I)  in 
L'<tting  as  far  as  (i  12  :  he  is  imal)le  to  accommodate  any  more, 
>o  the  lower  letters  are  too  blurred  to  read.  He  may  manage 
'"  i«'a(l  (>,  ()  with  the  as.sistar.ee  of  a  +  1  I),  since  this,  with 
''k'  ivmnant  of  his  aceomnuidation,  will  fully  correct  his 
li\|irrmctroi)ia.  On  seeking  the  highest  convex  glass  we 
l^iid  he  can  read  (id  as  well  or  better  with  +  2  J).  This, 
lluicfore,    represents   his    numife.st    hypermetropia.     Such    a 

'  '^1    is  recorded — V  =^     '     Hm    +  2  ^   * 

12,  (}■ 

\|iavt  from  counteracting  a  convex  lens  as  described  alx.ve 

'li''   >tudent    should    never  use  cfmcave  lenses  in    testing   the 

'li-^'aiit  vision,  unless  the  patient  is  und.r  a  mvdriatic'     An 

'  iii:iietro])e  or  even  a  fiypermetrope    if  neither  is  .>res!>vonie 
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will  road  ()/(}  quite  woll  with  weak  <ciiicave  lenses  in  front  ol 
the  eye  ;  he  sini|)ly  acooinmodato  the  amount  which  is 
requisite  to  counteract  the  lens.  Hence,  unless  the  jiatient 
is  under  the  influence  of  a  mydriatic,  we  learn  nothing  from 
the  }trocedurc  ;    it  is  therefore  redundant. 

Ha\  inj^  tested  the  distant  vision  and  determined  the  amount, 
if  any,  (tf  the  manifest  hy|)crnu'troi)ia,  the  near  vision  should 
next  he  tested.  For  this  [juijiose  test  t\|)es  for  near  ■.ision 
are  u.sed  (Ki;,'.  SS).  Snellen's  are  constructed  on  exactly  the 
same  principle  as  the  distant  ones,  and  are  therefore  most 
scientifically  accurate.  For  actual  readinji,  however,  i)e(i])le 
can  often  read  types  which  are  smaller  tlian  Snellen's  snudlest 
if  the  lines  forminjr  the  letters  are  a  little  broader.  This  is 
chictly  due  to  the  fact  that  an  idea  of  the  shape  of  letters 
will  often  permit  them  to  he  ai-curately  <ru'  sed  when  they 
are  not  cleaily  visil)le.  This  is,  indeed,  an  ohjectit)n  to  the 
u.se  of  letters  as  test  ol>jccts  at  all.  Jaeger's  near  test  types, 
which  arc  very  fretjucntly  used,  are  sim))ly  the  ordinary 
jirniter.s"  founts  of  type,  finm  th<'  smallest  upwards  (nonpareil, 
minion,  &c.).  They  arc  sutliciently  accurate  for  practical 
purposes. 

The  patient  is  told  to  hold  the  test  card.  The  position 
where  he  holds  it  of  his  own  accord  will  oiten  impart  useful 
information.  If  he  is  old  and  holds  it  a  long  distance  away, 
he  is  most  likely  to  he  an  cnnnetiopic  or  hypermetropic  pres- 
l)Vope.  If  he  holds  it  closer  than  the  ordinary  reading  dis- 
tance and  reads  the  smallest  type  fluently,  he  is  probably 
myo|)ic,  whatever  his  age  uuiy  Ih\  though  children  often  get 
M  to  the  liabit  of  holding  books  unnecessarily  close. 

Take  first  the  exami)le  of  an  emmetrope.  We  find  that  he 
reads  G/Ci,  that  he  has  no  manifest  hyjiermetropia,  and  that 
he  reads  Jaeger  I,  holding  it  of  his  own  accord  at  ordinary 
reading  distance  (22  cm.  oi'  !>").  This  is  recorded  \'  ^  6/(5, 
no  Hm..J.  I.  If  no  distance  is  stated  in  recording  the  near 
vision  it   is  uiulerstood  io  be  the  normal  distance. 

Take  now  a  patient  who  reads  only  ♦)/()(>,  has  no  manifest 
hyi)ermotro])ia,  but  reads  Jaeger  1  fluently,  only,  however, 
when  the  card  is  hel<l  much  closer  than  normal  to  the  eye. 
In  this  case  tl.e  distance  at  which  the  card  is  held  should  be 
guessed  or  nu-asured.  '.A  us  sui)pose  that  it  is  about  5 
inches.     This  is  recorded — V       ()/()(>.  no  Hm..  J.  I  at  5". 
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J.   1  (Sn.  0.5). 


50  cm. 


A.  . h,  . p..k,.  Mortem.  ,l»,l,„f:«„,. „,„„„„,  „„„,,,„    „,,,  .   .1,,^,,  ,„  ^^  „„j„^,„„dl ulj,„l,k„ 

,^..,      ■■»„.„«.  ,.lco„.,  M.».'    ..;;,„,   b,,,,    .b.,   ,..„  ,„„    br„« f,,„,   ,b.    r.1,-         ■   ,    L.,.  b„.,h,  ,„. 

»,»ir      «,„.!    Mow.,  .uh   .   .1,  l„k,  ...d    „«.,„   .L-    i..,    .„    ,L.   a„.«,         A,,    «..„.      c„,d   „,  .^,,   ..„,„■„ 

J.  2  (Sn.  0.6).  60  cm. 

«>.■  •lilllmM  anri  twopence  is  no  U.i  .lays  work.  Come,  let  u.  hare  it  then.' -  ■  I  have  Im.uKht 
I  M.k  n..  Ml..,,,.,-,-  ,-rie,l  Mow.  w,i„.  ■■  i  |,ave  l.i.,l  ,1  ,iM  ,„„  In  ,.  l«r((ain,  an.l  here  it  i.,  i.ulling 
"Ut  a  l,u,„l|e  from  his  l.reajt     ■  l.ere  they  are ;  u  Kru„  ..f  «,.,.„  »,,ecude.,  with  bilier  rim.  an.l 

J.  4  (Sn.  0  8).  80  cm. 

.n„ther."  cried  the  hoy,  ••  why  »ont  >.„i  l,M...i  t„  n-Hs,,,,  .•  I  had  Hinm  a  (U^ad 
liiirtm,,,,  ,,r  I  «1,„„1,1  n.jt  haw  bn.ujrhL  tl„.,i,.  Th,-  ,m1v,t  lims  al„u,.  «,11  ...n  for 
.loiible  tht  n.ouey."   -"  A  ««  f,jr  the  nilver  nnis,'-  cne.i  uiy  wife,  in  a  pasMcn  :   ■•  J  dare 

J.  6  (Sn.  1).  I  m. 

the  rims,  for  they  are  not  worth  ijix])euce  ;  for  I  perceive  they  are 
only  copper  varnished  over.''— '•  What !  "  cried  my  wife,  •'not 
silver:  tho  rims  not  silver  I'"-- No,"   cried  I,   '-no  ijiore  Mlver 

J.  8  (Sn.  1.25).  1.25  m. 

vMth  copper  rims  and  sliaKreeii  cases?  A  imirrMiii  take 
siicli  trumpery  !  The  hlockliea,!  has  hteii  imposed  upon, 
and  sliould  have  known  his  company  hetter."—"  There, 

J.  10  (Sn.  1.5).  1.5  m 

Iho  idiot!"  returned  she,  "  to  bring  me  siuli  .stuft': 

it   1  had  tliem   I  would  throw  them  in  tlie  fire.''— 

■  i'here  again  you  are  wrong,  my  dear,"  eried  J; 

J.  12  (Sn.  1.75).  1.76  „,. 

I5y  this  time  the  iiiifoitunate  M(jses  was 
uiiaeeeived.      He    now    saw   that   lie   liad 


J.  14  (Sn.  2.26). 


2.25  ni. 


M.sked     the     circumstances     of    his 
deception.     He  sold    the    horse,  it 

Fio.  88.— TEST-TrPEs  for  Near  Visiox. 
■:a'L-w   Test-Types     with    approximate    Snellen    equivalents,    and    the 
most   re.-note  distances  at  which  each  shouKI  be  read  wrli  avrat'e 
Hernial  vision. 
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Take  now  a  i)ati»'nt  nf  titty-five  who  reads  (i^  (i,  and  has 
no  manifest  hy|H'iinetr()i>ia.  We  i?ive  liini  the  near  types, 
and  he  holds  the  card  a  long  distanee  off,  hut  <'ven  so  cannot 
rea<l  .laeger  1.  In  this  case  it  is  waste  of  time  to  discover 
exactly  which  tyju'  he  can  read,  and  to  measure  the  distance 
at  which  he  can  read  it.  We  know  that  as  he  is  tifty-tive  he 
has  only  1  I)  of  accommodation  remaining  (riifi  ]>.  54). 
What  we  wish  to  know  is  whether  he  can  read  Jaeger  1  at 
ordinary  reading  distance  if  we  correct  his  [neshyopic  defect. 
We  therefore  at  once  ptit  up  a  +  !{  I)  lens  hefore  the  eye,  tell 
him  to  h  )ld  t!>c  types  closer,  and  ask  him  if  he  can  icad  the 
smallest.  He  will  jnohalily  do  so  easily.  This  is  recorded 
— V   -^  «)/♦'■  "•'  Hni.,  c.  ^  :i       .1.   1. 

Finally,  take  a  i)atient  of  fifty  who  reads  (i  12,  l)ut  with 
-2  1)  ()/().  He  will  hold  the  near  types  a  long  distance 
away  as  in  the  last  example  :  if  we  investigate  ihe  question 
he  will  not  he  altle  to  read  nearly  as  well  even  a  long  distance 
away  as  the  last  ])atient.  He  has  only  2  1)  of  his  accommoda- 
tion remaining,  but  he  also  has  2  I)  of  hypermetropia.  We 
cannot  therefore  exi)ect  him  to  read  .laeger  1  at  ordinary 
reading  distance  unless  wo  not  only  correct  his  presbyopia 
but  also  his  hypermetropia.  We  therefore  at  once  jmt  u])  a 
-I-  4  I),  and  find  that  he  reads  .Jaeger  1  at  ordinary  distance 
v'luite  well.  This  is  recorded — \'  —  (i/l2,  Hm.  -t-  2  6/6, 
c.  +  4    .  J.   1. 

The  ordinary  rule  af  jncsbyopic  loss  of  accommodation, 
viz.,  1  I)  for  each  five  years  after  forty,  is  rather  a  liberal 
allowance,  and  we  often  find  that  jmtients  are  more  comfort- 
able with  slightly  less  (ride  ]).  'A).  Only  in  very  excej)tionul 
cases  should  n^ore  be  ordered. 

An  indication  of  the  n  ))(j(  of  crcomimxlction  is  given  by 
the  knowledge  of  the  manifest  hypermetropia,  combined  \\ith 
the  ability  to  read  the  small  tyjies  at  ordinary  reading  distance. 
Strictly,  the  accommodation  should  be  more  carefully  tested 
in  each  case,  but  it  is  often  neglected. 

The  method  ado])ted  to  find  the  neaT-  point  of  the  eye  has 
already  Ix-en  mentioned  (v'ulf  p.  ">()).  For  ]iractical  purposes 
it  is  snfficien  to  use  the  smallest  Jae.'.'er  or  Snellen  near  type 
and  approach  it  nearer  and  nearer  to  the  eye  initil  it  canno 
longer  be  read.     The  last  point  at  which  it  can  be  read  gives 

tl —    ^ .,-^:,,i.           T^V . .    /-lio+i.*-*^*-.    t-^f    +V»£^    -w^nn-r    t~\r\\■^^■^    ^vtwri    fno    <i^*o 
lit*    llCii:     pUlIlL.  iXJ--     viiVtttii^  t.     VI     Kit\     it\-"'*     I"'...'     .».-. 'J* 
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is  then  lucasurcd  with  a  tape.  Tliis  distaiic.'  is  transformed, 
it  nccfssary.  into  niillirnctn's  (2.")  nun.  1  incli),  and  the 
ranjie  of  accornniodation  is  deduced  from  tiic  foinuiia  A 
I'-R  {ri(/(  ]). ;-)!).  Of  course,  tli<-  fidl  laiijic  of  accoinniodation 
in  a  hy|)erinctro|»e  <  annol  he  accurately  arrived  at  iude.s.s  tlie 
total  hy|)ernietro|)ia  is  known  ;  this  may  recpiire  the  use  of 
a  mydriatic.  J'ractically,  liowever,  we  :nf  chiefly  eoneerned 
in  discovering  jjaralysis  op  paresis  of  accommodation,  such  as 
may  occur  after  diphtheria  or  previous  use  of  a  mydriatic. 
In  these  ca.ses  the  knowledjic  of  the  distance  of  the  near 
point   is  suOicietit. 

The  next  step — one  which  is  far  too  often  nej;lected  -  is  in 
every  ca.se  to  test  the  /lU/iil  niiriimis  and  record  them.  Jf 
the  visual  tests  have  shown  deficiency  it  may  he  necessarv 
to  ii.se  a  mydriatic,  in  which  case  it  will  he  impossihle  to  test 
the  |)upil  reactions  at  a  later  stajre  of  the  same  visit  ;  hence 
the  importance  of  recordin>;  them  at   once. 

We  should  also  test    the  field  of   vision   roufrhly. 

The  Field  of  Vision.— There  are  several  methods  of  testiiif; 
ihc  field  of  vision. 

(1)  A  roujih,  hut  very  useful,  method  which  should  he 
ipplied  in  every  case,  at  any  rate  if  there  is  the  slightest 
-us|)icion  of  defect,  is  as  follows  :  — 

The  surgeon  stands  facing  the  patient  at  a  distance  of  IS 
inches  t()2feet.  'I'he  i)atient  covers  his  left  eye  with  the  palm 
"t  his  hand.  He  is  told  to  look  straight  into  the  surgeon's  left 
eye.  1'he  surgeon  closes  his  right  eye.  He  then  moves  his 
liand  in  from  the  peri|)hcry  towards  the  common  line  of 
vision  ()f  the  patient  s  right  and  his  own  left  eye,  keeping  his 
liand  i;i  the  plane  half-way  heiween  the  i)atient  and  himself. 
I>irectly  he  .sees  it  himself  the  jjatient  ought  to  say  that  he 
.ils(,  sees  it.  The  movements  of  the  hand  are  repeated  in 
\arioiis  j.arts  of  the  field-  ahove,  helow ,  to  the  right,  t(;  the 
Ictt,  and  so  on. 

This  method  is  extremely  simi)le,  rapidly  ap])lied,  and  an 
excellent  test.  It  will  Ik'  .seen  that  the  surgecm  tests  the  range 
"»  <he  patienfs  field  hy  that  of  his  own,  which  may  he  con- 
-idt'icd  normal  ;  moreover,  he  is  continually  watching  the 
patienfs  eye,  so  that  he  can  at  once  ohserve  any  deHection 
'I  >in  the  ])oint  of  fixation. 

■  •••   g,'-""'  ur-teuts  in  i!u:  ;;citi  uiiuil  are  rno.sT  iiKeiy  to  e.M-aue 
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n-cojiniti(.n  an-  honioiiymoiis  and  hitcinporal  hcrnianopia.  the 
latter  usually  due  to  acn.nicfraly  or  tumour  of  the  |iituitarv 
IhhI.v  (Chap.  XIX. ).  Tiny  nu.y  In-  rouKhlv  tcstod  for  l,v 
telling  the  i)atient  to  look  .strai^dit  at  the  surgeon  situated 
as  iM-fore,  both  eyes  l.eit.^  ,,p,.„.  The  surg.>oi,  hold,^'  up  l.oth 
han.ls,  one  ni  eaeh  t.Muporal  field,  and  the  patient  is  told  to 
touch  the  surgeons  hand.  If  he  asks  -  Which  one  >.  "  he 
has  not  bitemporal  hcrnianopia,  .since  he  .sees  both  hand- 
If  he  promptly  points  to  (me  hand  he  should  be  asked  if  he 
sees  the  other  ;  if  he  does  not.  he  probablv  has  homonymous 
hemianopia. 

If  any  defect  is  indicated  by  the.se  methods  or  is  susp.-cted 
from  other  features  of  th.-  ca.se  it  must  U-  accuratelv  mapped 
out   and  recorded  with  the  perimettr. 

(2)  Th,  l\rim,t,r.  The  perimeter  consists  e.s.sct.tiallv  of  an 
arc,  marked  on  the  back  in  d.M.r,,.,.s  -.f  a  circle,  capable  of  being 
revolved  round  a  pivot  uhi.h  the  patient  H.xes  with  the  eve 
nnder  examination  (Fig.  ,Si.).  The  chart,  which  has  concenti'ic 
circles  marked  upon  it,  corn'sponding  with  the  degrees  or. 
the  arc,  is  under  the  surgeon's  control  at  the  back  of  the 
pcnmeter.  In  self-registering  perimeters,  which  are  almost 
mvanably  used,  th<'  readings  are  recorded  by  pc.forations 
with  a  sharj)  point. 

The  details  of  taking  a  peri-iictric  chart  can  onl\  be  taught 
by  actual  demonstration.  It  will  suffice  to  emi'.hasise  here 
the  chief  i)rocedures  to  be  followed  in  order  that  accuracy 
may  be  attained. 

The  patient  is  .seated  with  his  back  to  the  light.  His  chin 
rests  upon  the  chin-rest  :  the  face  is  vertical  and  not  tilted 
t.  -n<-  side  :  (me  eye  is  covered.  The  ether  eve,  situated  at 
the  centre  of  the  are,  fixes  the  white  dot  around  which  the 
arc  revolves. 

The  Held  should  Hrst  U-  taken  with  a  white  object  10  mm 
in  diameter.  At  l(>ast  eight  meridians  mus,  be  investigated 
l.referably  sixteen.  H  the  field  is  verv  sm.dl  a  f,  mm.  s.p.are 
.should  be  substituted,  aiu]  the  process  i.  peated.  In  each 
meridian  the  object  should  be  carried  quite  up  to  the  Hxation 
point,  as  there  may  be  areas  inside  tlie  limits  of  the  field 
which  are  blind  (ahmluU-  .scoiotm-fa).  These  should  be  mai)ped 
out  with  the  same  accuracy  as  the  extreme  limits  of  the  Held. 

If  the  .scotoniatn  nr»>  auinll  the,  i;.>,;t „..  i —  ,1.,^- i 

- ■■■■■":■    --^  -Jt-if:  :iii;i((i  v.un 
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an  intc-lliKent  patient  best  with  a  ve.y  .small  object,  .,,    2  mm 

Having  map,.ecl  ,.ut  the  held  for  white  th,-  proeens  should 
'H  repeated  with  .snnilar,  but  eoloured,  objects.      Redorgreen 
sumid  be  used  tirst.  then  blue  or  yellow.     Under  ordinarvcr 
cumstances,  the  blue  field  is  largest,  .slightly  smaller  than  the 


F  !<;.  Hit.    -M, .Hardy  s  pcririiptpr. 


v^hite  .  then  follow  the  yellow,  red  and  green,  in  the  order 
named  (F.g  !)()).  There  is  a  particular  purpi  sh-red  and  a 
particular  bhnsh-green  (4m  ..)  .hich  haie  Ihe  same  hdd 

llo  V  (o/O  /,;,).  These  pairs  of  colours  are  complementary 
';'  ,  a  mixture  of  the  red  and  the  green,  or  of  tL  Kl,,.  „ii 
uie  yeijow,  produces  white. 


mmnrmsm 


i,«*^^. 
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Tlic  extent  (it  the  iionnal  field,  with  a  lo  nun.  sfjnare,  niuler 
good  ilhnniiiation.  is  shoxMi  in  the  aecoinpanyinn  chart  (Fig. 
IMI).  Tile  |)ecnhai'  shape  is  essentially  due  to  the  sha|)e  of 
the  sensitive  aica  ot  the  retina  as  |ii()jected  outwards,  hut  is 
often  modified  when  the  field  is  taken  in  the  ordinary  maimer 
by  interferenee  caused  In  the  nose  and  the  hrows.  It  is  seen 
that  the  field  for  white  extends  upwards  4")  .outwards  rather 
more  tluui  !H»  ,  downwards  To  ,  and  inwanis  (it>  .     The  size 


Fig.  it ).  -I'crimptpr  chart  of  right  eye  (Laiidoit ).  'I',  tcuiportil 
side  ;  X.  tmsnl  side  ;  W.  for  white  ()l)joct  ;  M,  for  hliic  ;  ]{,  for 
red  ;    O.  for  uiim'ii. 

varies  with  the  illumination,  the  si/e  of  the  test  object,  the 
contrast  of  the  test  object  with  the  backi{round,  and  the 
state  of  adaptation  of  the  eye.  The  field  for  blue  and  yellow 
is  roughly  1(»  less  in  each  direction,  that  for  red  and  green 
another  1((  less.  The  limits  of  the  coloiu- fields  vary  not  only 
with  the  intensity  of  the  light,  but  also  with  the  saturation 
of  the  coloiu',  and  above  all  tin-  sizi-  of  the  ol)ject.  If  these 
are  sufficiently  great  colours  may  Ix;  recognised  almost,  if 
not  QUite,  at  the  periphery. 


5  >.      = 

^  !  "      Ik: 

V  '^ 

■HB 

* 
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Kv.-n  \hv  ..nlitwirv  |.<rin..'tri<>  ..l,.s<Mva(i(,t»  is  a  rrlativvlv 
i<.u«h  trst  aii.l  punly  sul.j.rtivr.  It  must  always  \h'  nxnnU'il 
with  sus|.UM..n  in  .lull  .„•  n.M.n.ti,.  ,,ati,.,.ts.  the  .naxi.n.i.u 
hi'M  IS  nl.tHined  fn.m  „l,j,.,.ts  whirl,  sul.tcn.l  a  visual  and.-  .,f 
,  :  th,.  oidniarv  U>  nun.  ol.ject  at  th,-  .listanc,.  us,.,l  ;{(»  ,.,„ 
— corn-sponds  with  a  visual  aii^jlc  of  2 

SiK-dal  ..an'  must    U-  taken  to  investinaf  th.-  cnfral  part 
nt    the    h.-l.I   for    ,,-.1   an.l   ^r.-.-n,    sin.-.-    ,„n<liti..ns    an-    not 
""••••'"m..n.  r,j.,  toha.-.-o  a.nhlyopia  an.l  r.-trol,ull>ar  m-uritis 
m  win.h  thos.-  ...lours  an-  n.,t  n-cogni^.-.l   1,\    ,.,.ntral  vision 
ir>»tral  nhnr,    .scotoma',,).     Th,-    a    nun.    s.,uan-  sh.n.l.l    I,,- 


/?'    15°    ziV 


'u:.    1»1 


I.         t  tr      l/e^.;:'-      ,     '"  '""•""••«■•'''  •"•'••  ""-'  ti..'  n-lativo  Vh1„..  ,.f 


Pla.tHl  ov.-r  the  point   of  fixation  and  th.-  c-o|.,ur  change.!  • 
..'•   an,i   yellow   will    be   recognised    as    such,    hut    not   red 
ati.i  green. 

(:{)For  in.,re  accurate  investigation  .,f  details  another 
..K'th.Ki  must  be  em,.loyed,  but  it  is  applicable  onlv  to  the 
cjn  nj  and  paracentral  areas.  It  con.lists  ,n  pla  ing  he 
Pot.ent   2   „,etres  from   the  centre  of  a  large   blick  .screen 

Jix-r:?nn7'T  '"""^  (BJ-"""'"  screen).  The  patient 
hx  s  a  spot  m     he  centre  of  the  screen  and  smaller  circular 

In  Kl  T"-.  '"'"■  '''  ^'*  """•  •"  ^•^'"^ter,  attached  to  a 
'-ng  black  rod  are  brought  in  from  the  nerinherv  nn  .  .11' 
v.iin  th.  screen.     At  this  distance  a  3  mm.obje.t  subtends 
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a  visual  ati^^lc  of  about  f)  ininiit<'s.  It  will  Im"  notict'cl  that, 
,  tlic  ati^'lfs  iM'irij,'  |)iojf(l<(l  on  to  a  flat  surface,  taiiumts  are 
rcconli'd  not  anjilcs  tlicmsclvrs  as  with  the  arc.  Hciico 
only  a  small  ana  can  he  invcstit;a!c(l,  and  the  distortion  nnist 
Ik-  liiketi  into  account .  Some  points  of  diauiiostic  importance 
which  cannot  !><•  elicited  l>v  the  [Hrirneter  can  Ik- hroujiht  out 
hy  this  method. 

If  the  charts  of  the  two  e\(S  are  supcr|)osed  there  will  he 
a  larm*  central  area  which  is  common  to  hoth  eyes  ;  tliis  i« 
the   /iV/'/   ((/   hi iKiriih  r    risimi. 

The  Light  Sense  may  Ix-  r(iu^dd\  tested  hy  means  of 
Hjerrums  test  ty|)cs.  which  consist  of  Snellens  test  t\pes 
printed  jrrey  on  a  j.'rey  iiackyround  of  difTereiit  intensity  ; 
or  it  may  he  tested  a^^ainst  the  suijieon"s  as  a  conti'ol  h\-  usin^ 
the  onlinary  Stieller\'s  test  types  and  <rradually  lo\\<-riny  the 
illumination.  Xo  simple  means  of  accurately  testing  the  li^ht 
sense  has  yet  heen  devised,  most  of  the  clinical  photom(>ters, 
such  as  F(">rster"s,   heini;  sciy  unsatisfactory. 

The  Colour  Sense  rcnpiires  elaborate  apparatus  .or  it.s 
scientific  investigation.  The  methods  used  will  he  discus.sod 
later  (p.  387). 
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sKrTi()\  III. 

DISEASKS    OF   THK    EYE. 


CHAI'TKH   X. 

I>IS|;.\SKS    OK    THK    CONMrNcnvA. 

Thk    conjunctiva   shows    vc-iy   cnsidcral.!,.    variations  in 
a|.F.oaranc,.  at  different  agc-s  and  in  people  wl.o  follow  various 
•■M.pIo.vnu.nts.     The  peeuliaritic-.s  of  enlour,  vascularity  laxit  v 
&r..  whuh  are  eonsistent  with  h^-alth  ean  Ik>  learnt' onlv  hy 
repeated  observation. 

ft  is  necessary  for  a  scientific  appr.-ciation  of  pathological 
;;  'Hi'tions  to  be  cognisant  of  the  normal  stru..ture  of  a  part 
'•■  .•..njunctua  is  divi,h.cl  into  two  portions,  palpebral  and 
"I'M    .    the  folds  un.tuis  these-  parts  are  the  fornices.     The 
l'"l|'c'bral  conjunctiva  is  said   to  connnence  at   the  anterior 
-narpn  of  the  edge  of  the  lid,  but  fron.  this  point  to  the  p"" 
mor  n.argn.  of  the  edge  (the  intern.arginal  strip)  and  for 
•  '"t   -'   nun.    lH.yond  (to  the  sulcus  .subtar.salis)   there  is  a 
.u  s,  ,onal  zone  covered  with  stratiHcl  epitheliun,  and  par- 
t.km,  of  the  characters  of  both  skin  and  conjunctiya  (Chap. 
•\  AM.)    There-  are  two  layers  of  epithelium  over  the  palpebral 
•■■"J'.nct.va      from  the  fe.rnices  to  the  Hmbus  the  ejithdium 
•«-nes  gradually  thicker,  forming  eventually  agairfa  strati- 
•P'thehum.     Below  the  epithelium  is  an  adenoid  layer. 
>   ng  of  loose  connective  tissue  containing  mononuclear 
".H.vtes.     below  this  a  fibrous  layer,  much  denser  and 
>  -u  ,Mnsen.s,l,ly  „Uo  the  tmderlying  tissues- lid  or  sclerotic, 
p.   Pol.ra    conjunctiva  is  firmly  adherent  to  the  tarsus. 

X      -t  cl^s        ';:.'*"''*°"  •'  ^'''^^  ™^^-^^'«  °^^'-  th«  «<^J^rotic 
^'<  \>r  close  to  the  cornea. 

ii'^n,rioioyy.--rhc   conjunctival    sac    is    practically   never 
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free  tioiii  oiL'aiusMis.     (>\\in<;  to  the  [■cliitiNcly  low  tcmiH'iature 


>f    tlir    coiijiinct i\al 


due    t(i    cxpiisiiro,    ('\  aixn-ation    of 


lacrymal  fluid  and  moderate  hlnod  siii»|)ly.  bacteria  do  not 
propaizi'.te  tiiemselves  readily.  '1 '.c  tears  ,ire  not  a  ^ood, 
eiiltiire  medium,  tliou^di  .-^ince  tli(\  contain  n(»  lia-moly.siiiN 
or  bacteriolysins,  they  cainiot  l>e  rcirarded  a.s  actively  baeteri-' 
cidal.  'I'liey  contain  no  a^^lutinin.  and  diplitlieria  antitoxin 
does  not  pass  into  tiicm  when  picsent  in  the  lilood.  Hence 
they  act  principally  in  a  mechanical  manner,  washing  awav 
deleterious  aijents  and  their  ]>i()ducts.  The  |iresence  of  dust, 
even  if  it  he  sterilised,  augments  the  bacterial  content  of  the 
conjunctival  sac.      It   is  also  inc. eased   by   bandaging  owing 


to  thi 


d  th 


To  the  airest  of  movment  oi  the  lids 
ture  of  the  sac.  Most  of  the  organisms  normally  jiresent 
are  non-))athogenic,  l)Ut  some  of  these  are  morphologicallv 
identical  with  ])athogenic  organisms.  Diplococci  indistin- 
guisliable  from  pncumococci  are  found  ;  the'  may  be  inno- 
cuous to  animals  or  jnove  themselves  tn.c  ])neuin()cocci. 
The  conjunctiva  of  many  peo))le  i.-  innnune  to  pneumococcie 
infection,  though  the  same  geiuis  transferred  to  other  persons 
will  excite  a  violent  inflammation.  It  may  be  stated  at  once 
that  the  pneumococcus  is  one  of  the  most  dangerous  organisms 
ill  the  |i;;tliology  of  the  eye.  Another  bacterium,  the  so-called 
xerosis  l)acillus,  is  morphologically  identical  with  the  diph- 
theria l)acillus  :  it  can  only  be  distinguished  by  skilled  exa- 
mination of  cultuns  Staphylococci  are  fcaiiid  ;  they  are 
relativel\  innocuous  in  the  absence  of  other  o/ganisins,  but 
play  an  important  jiart  in  mixe<l  infections.  Staphylococcus 
albus  and  xerosis  bacilli  are  practically  always  present  in 
the  normal  conjunctival  sac.  There  are  reasons  fcr  thinking 
that  their  jiresence  favours  the  growth  of  jjathogenic  bacteria  : 
thus  xerosis  liacilii  promote  the  niiilti])licatiriik  of  Koch-Weeks' 
i)acilli  both  in  cultures  and  on  the  conjunctiva.  Streptococci, 
Hac.  eoli,  &c,,  are  pathogenic,  l)i!t  rare.  Other  pathogenic 
organisms-  gonococci,  Koch-Weeks'  l)a<illi,  diplobacilli — will 
be  discussed   latei'. 

IM'L.ammaiion   ok  tmk  Conhnciua. 

Conjunctivitis.  Inflammation  of  the  conjiinc*iva  mani- 
fests itself  in  many  grad(>s  and  many  tyjies.  It  is  always 
accompanied  by  hypera-mia  arid  by  increased  secretion,     The 
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liyiKT.i.rnia  vari.-s  in  (l.-j^m-  and  in  clistrihution  :    the  scTction 
Mivu's  Ml  nature  and  amount. 

fl!f,.nnnu,   may   Ik-  transitory,   or  n..urrent   .;n,l  .hronie 

n.e  former  .s  caused  l,y  temporary  irritation,  as  l.y  a  fon-i-^,' 

•-'.iy  m  the  conjunctival  sac  (which  inchides  the  surface  of 

he  cornea),   con.Tctions   in   the   palpehral   conjunctiva   iri>/, 

■   l^<4).  in-growmg  lashes  (r,/.  p.   -.7!,,,  &v.  :    in  such  a  c-a.-o 

"«.  UK-reased  s.^retion  is  almost  wholly  a  r.-ficx  secn-tion  of 

t<a,s.     A  foreign  body,  (>spe..ially  a  grain  of  corn  or  the  wing 

.•ai..sule  of  an  insect,  may  In-  retained  in  the  fornix  and  .set 

P  a  Molent   unilateral  conjunctivitis.      Irritation  limited  to 

■  l"^^<■.•  fornix  may  Ik-  ar^ficial  in  malinge.vrs  and  hy.sterical 

pauents. 

Kecu-rent    <.r   chronic   congestion    mnv    Ik-  caused    l,v   the 

«;-l.fon,s   of   life-,lusty,    ill-ventilated' n.oms,    exposure   to 

»-.ng  hght,  &c.      Bright  light,  especially  exposure  t'..  tropical 

-..  .gh  ,  ac.ts  partly  by  the  glare  <lue  to  the  luminous    ays 

;  ^;  V  '••;•  the  chemical  action  of  the  acinic,  especially  L 

'-.oh.  lays,  and  partl>-  by  the  heat,  which  is  chieHV  due 

th      mtia-red    rays.     Chronic   congestion    is  often  due  to 

'"'"I't'ons    remote    from    the    conjunctiva    it.self       Very    fre 

<  h  (  ases  the  edgc-s  of  the  hds  may  participate.     Other  causes 

'  o-.nd    ni   errors   of   metabolis,.--gout,    over-eating   and 

•Uig,  and  so  on.     h  ,s  a  characteristi,-  symptom  of  hay 

•  -"«  .n  this  case  there  is  an  excess  of  cos'inophile  leii' 

"".\t<'s  in   the  c(mjunctival  secretion 

•N.npi,.  hypera-mia  of  the  type  described  cau.ses  a  sen«e  of 

scomfort,  often  described  as  tightness,  grittiness,  ina   i  ity 

^^  ;;i'     -  .■,^•|■s  open,  tiredness,  &c.     Bright  light  is  reson    d' 

'"t  thee  IS  seldom  true  photo,)hobia.     The  eonjunctiva  often 

;^  11  1.    seen  that  the  parts  in  contact  are  congested  and  stickv 
e  .  ,s,.omfort  frequently  comes  on  only  L  the  :y^  ^'or 

'■'"■•"osis   affects   the   most    loosely   attached    pa^ts  of  the 

;::''';;:.;-■  ''-'••'i7>'>^'''-  '•'•'»-•  -njunct'iva  and  l!^ 
,^,     ;— -  — "'-ne  becomes  swollen  and  gelatinous 

W..       r  :       '  ,    T    ■  ""•"'"  ""'■"l^'-""^'  ^-^^  «  -all  around 
^'".HM,    uhu.h    .,    may   <,^erhang   in   sev.^,.   ca.ses      The 
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)ral  conjuni 


•tiva  is  little  affected,  Imt  the  tissues  of  the 


lid  are  often  also  (edematous,  so  that  the  lids  are  swollen  and 
the   upper  hanjjs  down   ovei-   th(>  lower. 

VV'hene\er  waterinji  of  the  eyes  is  complained  of,  and  when- 
ever only  one  eye  is  congested  or  shows  signs  of  conjunctiv- 
itis, the  laerynial  passai:^es  must  he  investigated.  Pressure 
with  the  finger  backwards  and  inwards  over  the  lacrymal  sac 
may    cause    regurgitation    of    fluid     tears,    mucus,    or    pus — 


that  th( 


)bstructed.      If  no 


snowuig  that  the  outflow  mto  the  nose  is  oostructei 
regurgitation  can  he  detected,  the  positioti  of  the  lower 
punctum  must  he  noted.  It  ought  to  he  invisible  luitil  the 
lid  is  slightly  everted. 

The  tridlnunt  of  simj)le  hyi)enemia  ccm.sists  juimarily  in 
the  removal  of  the  cause.  Defective  c(mditions  of  life  nuist 
1)0  ameliorated  if  po.ssible.  The  irritation  of  strong  light 
must  \k'  removed,  or  modified  by  the  use  of  dark  glasses. 
If  the  light  is  not  very  excessive  ordinary  neutral  tinted 
(■■  smoked  "")  glasses  will  suffice.  They  are  l)etter  than  blue 
or  other  coloured  glasses  as  they  reduce  the  intensity  of  the 
luminous  rays  more  uniformly  throughout  the  spt  ''tnun. 
Nearly  all  kinds  of  glasses  cut  off  a  large  percentage  of  the 
ultra  violet  rays,  especially  those  of  shortest  wave  length.  Sir 
William  Crookes  has  prepared  a  series  of  synthetic  glasses 
which  have  variotis  i>>)sorptive  powers.  Some  of  these  cut 
off  practically  all  the  infrii  red  and  iiit/.i  \iolet  ra\s,  while 
absorbing  the  luminous  rays  to  f)nly  a  slight  degree,  'linted 
Crookes'  glasses  are  s]iecially  indi'nited  for  use  ii\  tro|)ical 
climates. 

Errors  of  refraction  must  be  corrected.  It  should  Ix-  remem- 
l)i»red  that  the  error  may  be  artificial,  through  the  use  of  wrong 
spectacles.  The  amount  and  conditions  of  near  work  should 
be  si)eeifically  .stated. 

Defects  of  the  lacrymal  apparatus  must  be  treated  (Chaj). 
XXXII.).  If  no  defect  is  noted,  local  treatment  of  the  hyper- 
aMiiia  is  ordered  for  a  time  ;  hut  if  the  condition  does  not 
imjjrove,  the  i)atencv  of  the  lacrymal  j)assages  must  be  deui-in- 
strated  by  syringing.  The  b(>ginner  must  be  careful,  howevir, 
that  he  does  not  do  harm  rather  than  good. 

Errors  ^>f  metabolism  nnist  be  treated  on  general  medical 
principles.  Such  causes  ate  easily  overlooked  ;  hence  they 
should   be  specially  lH)rne  in  mind. 
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Local  treatment  consists  in  hathinir  tl 


140 


warm   l.orie   lotion,    witli 


ig  the  eyes  frequently  with 


zine  sulphate,  gr.  i.  or  ii.  to  ,5  i.     A  d 


or  without   a  mild  ast 


rnigent.  1  jj. 


|taits  of  tincture  of  opium  and  distilled  wat 


rop  of  a  mixture  of  equal 


iiig,  will  he  found  .soothmg.     Hazeline,  2(»  111  to  % 


er,  night  and  morn- 


,•51.,  IS  some- 


(xam 


times  u.seful,  but  varies  in  its  effect  in  ditTerent  people.     ( 
UHist  he  used  with  diffidence:    its  effects  are  transitory,  and 
It   has  a  deleterious  action  upon  the  corneal  epithelium,  hut 
in  quite  weak  doses  often  affords  much  comfort. 

In  cases  where  temporary  alleviation^  usually  of  the  dis- 
figuring signs— is  insistently  desired,  a  drop  "of  adrenalin 
soluti(m  (1  in  l(l(i(»)  instilled  into  the  eye  will  remove  the 
discomfort  and  rechice  the  redness  of  the  conjunctiva.  The 
effect  is,  liowcver,  very  transitory,  hut  it  will  often  earn 
gratitude.  It  is  esi)ecia!ly  useful  after  the  removal  of  a  foreign 
hody  fiom  the  cornea, 

'I'he  hiitiirt  0/  l//r  .sirntio/i  in  conjunctivitis  is  of  diagnostic 
importance.  It  may  he  watery,  mucous,  niuco-purulent,  or 
purulent,  and  the  disease  is  often  classified  accordingly.  Most 
toiins  of  acute  conjunctivitis  are  due  to  hacteriar  agency. 
Lnfortunately,  each  i)athogenic  orginism  does  not  prcxluce 
a  s|K'cific  clinical  picture.  It  is  therefore  wise  in  the  mean- 
tinie  to  retain  the  old  clinical  terminology. 

Wateiy  secretion  is  usually  due  to  reflex  secretion  of  tears. 
iii  i;tiitr  iyi)es  01  .secretion  show  soine  relation  to  the  bacterial 
<  au.se,  and  must  Ix"  distinguished  on  account  of  the  informa- 
tion they  convey  as  to  the  in-ohable  severity  of  the  condition 
•iM(l  the  induation  they  provide  for  special  measures  of  treat- 
ment. 

'i'lie  chief  forms  of  conjunctivitis  may  Ix'  divided  into  two 
gioups  :   acute,  and  su})-acute  or  chronic.     Acute  conjunctiv- 
may    1h'    classified    as    simple    acute   (including   muco- 


iti 


,'"nilenl),    purulent,    membranous,    and    [)hlyctenular.     Sub- 
■'•  ut..  or  chronic  conjunctivitis  includes  simple  chronic  con- 
junctivitis,   angular   conjunctivitis,    follicular   conjunctivitis 
"  Khoma,   fihercle,  and  syjjhilis, 

fcJinripIe  Acute  Conjtinctivitis  (Syn.- Catarrhal  Cou- 
l""''l>'-ili-^)-—y\\v  conch., on  described  as  hyix-rajmia  of  the 
'"".nnxtua  pa.s.ses  imperceptibly  into  a  condition  eharac- 
'"ised  hy  greater  and  more  general  hviXTa-mia  and  a  thicker 
"mcous  discharge  which  gums  the  lids  together.     Tne  lids 
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arc  usually  dcscrilu'd  as  Ix-inj,'  stuck  tojicthcr  in  the  mornings, 


K'causc 


th. 


I-  cnndition  is  most   noticed  aitcr  thcv  hav( 


been 
and 


closed  fof  a  considerahic  period.      Tlie  causes,  symjitoms, 
treatment   are  tlie  same  as  in  simple  hypeiiemia. 

\'aiious  moic  intense  forms  of  sim|)le  acute  conjunctivitia 
are  met  uitli  ;  they  are  proliahly  all  of  bacterial  origin,  the 
organisms  ditfciing  in  ditTerent  cases.  Among  the  lower 
classes  the  diseas'-  is  called  "  blight  "  and  it  is  commonly 
attributed  to  a  ""  cold  in  the  eye."  Cold  probably  acts  only 
by  louciing  the  resistance  of  the  tissues  to  the  actif)n  of 
organisms. 

The  commonest  form  is  Muco-purulent  Conjunctivitis. 

Here,  as  the  name  im- 
plies, the  secretion  is 
muco-|)uruli'nt  ;  it  is 
more  profuse  than  in  the 
simpler  forms.  As  in 
most  cases  of  conjunc- 
ti\itis  the  disease  is 
(ontagious,  being  trans- 
mitted directly  by  the 
discharge  and  possibly 
by  the  air  of  ill-ventil- 
ated looms,  though  this 
method  is  doubtful,  since 
most  of  the  organisms 
aie  n()n-si)oring  and  art> 
easily  destroyed  by  dry- 
ing. The  whole  conjunctiva  is  a  fiery  red  ("  ])ink  eye""); 
all  the  conjunctival  \essels  are  congested,  except  the  circum- 
t'orneal  z><ne  in  the  milder  cases  {ride  \).  ><1).  Flakes  of  inuco- 
])us  are  seen  in  the  fornices,  and  oft(i)  between  and  ujxin  the 
margins  of  the  lids.  If  the  discharge  is  allowed  to  dry  the 
lashes  become  matted  together  by  dirty  yellow  crusts.  These 
may  be  easily  mistaken  for  the  conditi(m  found  in  blejjharitis, 
but  if  the  crusts  ace  bathed  off  the  underlying  lid  nuirgins 
will  be  found  healthy.  Flakes  of  mucus  ])assing  across  the 
I'ornea  often  give  ri.se  to  coloured  haloes,  owing  to  their  i)ris- 
matic  action.  These  ■"  haloes ""  nmst  be  carefully  distin- 
guished from  those  uu't   with  in  glaucoma  (7./'.). 

The  discharge    is  at    first    nuicous,    but    gradually    becomes 
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incic  purulent.  Bcgiiuicis  art-  liable  to  mistake  n.uco-purulent 
for  true  purulent  eonjunctivitis.  In  the  former,  the  more 
purulent  masses  are  found  among  the  lashes  and  at  the  inner 
eanthus,  whilst  the  forniees  and  l.ull.ar  eonjunetiva  show  oni^^ 
Hakes  of  translucent  or  yellowish  secretion.  In  the  latter, 
crusts  of  inspissated  |)us  may  Ik-  seen  among  the  lashes  and 
at  the  canthi,  but  when  the  lids  arc.  .separated  Huid  pus  wells 
out. 

The  di.sease  reaches  its  height  in  three  or  four  days  •  if 
untreated  it  is  liable  to  pass  into  a  le.ss  inten.se,  chronic  con- 
dition. Complications  are  rare,  but  abrasions  of  the  cornea 
.ue  liable  to  become  infected  and  to  give  rise  to  ulcers.  Occa- 
sionally marginal  ulcers 
form — in  debilitated  or 
old  people,  or  as  the 
result  of  impr()j)er  treat- 
ment. 

Muco  -  purulent  con- 
junctivitis  frecpiently 

complicates  phlyctenular 
conjunctivitis. 

/''•  /  //  olo(j  y. —  Muco- 
purulent ccmjunctivitis  is 
fre(|Ui'ntly  cau.sed  by  the 
Knch  -  Weeks'  bacillus 
(Fig.  !»!').     This  is  a  very 

slender'  rod,  varying  '■""•'■  i-iMM.n,.c..c,i  (  luuo). 
"inch  in  length.  It  stains  badly  with  the  ordinary  basic 
dyes.  ,.7.,  T,otfler"s  methylene  blue:  it  is  <i  ■colouri.sed  by 
<iram.  C;roups  1  bacilli  found  in  much  ('cgenerated 
"  .-skeletonised  "  i)us  cells  are  very  characteristic. 

Tlu>  organism  is  rapidly  destroyed  by  drying.  It  has  been 
known  to  give  rise  to  v«-ry  definite  epidemics.  In  England 
the  cases  are  usually  sporadic,  though  moderate  transmission 
IS  common.  An  attack  confers  i-iununity  for  some  time,  ji 
'I'lie  Koch-Weeks"  bacillu.--  is  by  no  ;  u-ans  the  onlv  cause 
"t  niiico-purulent  conjunctivitis.  Diplococci  which  are  indis- 
tinguishable from  pneuni;)cocci  (Fig.  It.'})  al.soean.se  it.  probablv 
""■re  frecpieiitly  in  England.  Pneumococcic  conjunctivitis, 
i|i"nuh  not  dcHnitely  .se|)arabh'  from  the  other  acute  forms 
'  liiii'ally,   >Ih.ws  distinct    tendencies  which  shoild   he   borne 
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in  mind,  the  nioic  so  since  the  pncuniococciis  is  tiic  cause  of 
hypopyon  ulcei  (7.^.).  There  is  usually  more  ledema  (che- 
inosisj,  snuill  ecchymoses  are  common,  and  a  membranous 
film  may  form^ — '"  ])seudo-meml)ranoiis  conjunctivitis."  It 
is  eonnncmest  in  northern  countries  and  in  the  cold  weather, 
and  is  more  often  found  in  children  than  adults.  It  ends 
with  a  crisis,  lik»'  pneumococeic  infection  of  the  lungs,  after 
which  the  organism  rapidly  disa))pears  from  th"  secretion. 
It  is  often  accompanied  by  na.sal  catarrh  which  may  \)re- 
/ede  or  foHow  the  inilammat' hi.  Iritis  is  very  rare  as  a 
(Sequel  of  ecmjunctivitis,  hut  pneumococeic  conjunctivitis  is 
j  exceptional  in  this  respect.  The  inHammation  of  the  iris  is 
I    set  up  by  absorptitm  of  toxins  (Cf.   Hvpopvoii  Tieer  of  the 

'         /~1  I  ill. 

Cornea). 

The  inHuenza  bacillus,  which  is  distinguished  with  diffi- 
culty from  the  Koch-Weeks'  l)acillus, 
is  resj)onsible  for  conjunctivitis  dur- 
ing inHuenza  epidemics,  more  often 
in  children  than  adults. 

The  mueo-])urulent  conjunctivitis 
associated  with  phlyctenular  con- 
junctivitis is  usually  due  to  .staphy- 
lococcus aureus,  which  ma_\  also  set 
iii»  eonjunctivitis  in  oases  of  ble])ha- 
litis  and  eczema  or  impetigo  of  the 
skin.  This  organism  .sometimes 
cau.ses  a  muco-purulent  discharge 
after  cataract  extraction  and  other  operati(,ns,  and  also  in  the 
new-born,  ])robably  owing  to  the  defective  resistance  of  the 
tissues  in  these  coiiditions.  In  the  presence  of  irritating  dust 
a  stai.hylocoeeic  conjunctivitis  of  slight  intensity  may  "be  set 
up.  The  presence  of  staphylococci  is  liable  to  aggravate 
conjunctivitis  set    u|)  by  some  other  organism. 

Other   organisms   have    been   fr)und.    but    their  a'tiological  ' 
relationship  to  the  disease  is  not   proved.  ' 

Tnvfmoil.—Thi'  best  treatment  fo.'  muco-purulent  con- 
junctivitis is  the  frequent  washing  out  of  the  conjunctival 
sac  with  lotio  hydrargyri  perchloridis  (1  to  5(;(,(»,  or  weaker] 
(called  hereafter  sublimate  lotion).  It  should  >)e  warmed  and 
diluted  by  the  addition  of  a  little  boiling  water.  The  lotion 
mu.st   not   be  .simply  appli(      to  the   lids.      It   is  well  for  the 
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Hurg«,„  hi.ns..|f  or  a ,,,,»,,,,   „„,■.,•  t..  wash  out  the  con- 

ju,u.tn.sa<.tu.  first  tin....  For  this  purpose  an  "  undin:- 
(f'f.-  .4)  s  th(-  most  couv^-nicnt  rt-scrvoir.  Tho  liJs  are 
.•v<Tt.<l  an<l  th,.  iotiou  is  poun-,1  fro,„  a  little  height  over  the 
"f'oh.  surfaee,  overy  <revi.e  being  irrigated  as  thoroughly  a! 
•<..ss.l.le.  The  nozzle  of  the  un.tin,  should  n<,t  Ix,-  allowed  to 
<-.  a,,v  ,,,,,  ,,  ,he  eye.     The  pati,.nt   n.ay  be  direct 

■  IM.t,  tlu'  e  ul.l  ly.ng  upon  its  baek.     A  pad  of  cotton  wool 
'Inppmg  w,th  the  lotion,  wh.ch  u>ay  be  w'arn.ed.  is  then  hJld 
"^<'-  t'H>  eye  and    the  lotion   s.p.eezed  out  :     the   prcK "s.    s 
;;;;-t*-^'    -'ntil   an    discharge    has    In-en    washed    aJa^       The 
•t->n  may  be  warnu-d  by  placing  the  bottle  in  hot  water   but 
"'<■  a.  .i.t.on  of  an  e<p.al  part  of  hot  water  suttic.  ,   eve  oti  n 
a-t    .■   u-Hy   by  .ashing  out   deleterious  n.aterial    sLe    ^ 
•annot  be  used  sulHciently  strong  t<,  ac.  as  efficient  anti^i.^t^ 
I  -"  tins  reason  boru-  acid  lotion  is  probablv  nearlv  as  effica- 
'■'•'"■^  and  IS  less  irritating.  "  ' 

Hori,  acid  oint.nent  or  sterile  vaseline  is  smeared  along  the 
I  'l-.t  bed-tune,  or,  m  childrer,,  as  often  as  thev  are  put  to 

..it     th'T'T  ""'  '"^  '■■"•"  ^^•'■'^'"^  -gethe,:-  a  t  Jo-  , 

KM     that   of   preventmg  discharge  from   being  retained 
"Ml  that  of  o),v,ating  pain  on  opening  them 

be  eyes  should  never  be  bandaged,  as  it  prevents  the  free 
;;  .'   <>    tlH-  secretion.     If  there  is  any  photl.phobia  ah,. 

'   'lark  goggles  .should  Ik^  worn.     The  patien    should     ^i 
••>  'HiKh  tune  out  of  doors  as  possibl,.  ' 

'»  th,s  treatment  is  properly  carried  out,   the  patient   will 
<:  -     .n  a  f^.  days.      Kven  if  only  partially  sucij;;.;' ^   I 
"ui   men  he  less  discharge. 

';■  ;'"^;;'^«^y«  "ot  progressing  as  rapidly  as  could  be  .lesin^ 

b       ,;■""'  '"■'  ""'   '■""'^^''''    '^"^  if  »»"'  discharge  i: 
•hng    .t  ,s  vvtse  to  paint  the  lids  once  with  silver  n  frate 

'"b'r  "iT   ^   '-^   '""^  '^  *^^^  ^^-"^*^>   which"    "J 

-  b    u.se<l  for   pamtmg    i<ls.     Stronger  solutions  act  too 

'-  "  '"^l.\    as  caustics,   and  if  a  cau.stic  effect   is  desired    if 

-        .;^  ol.t.uned    with    greater    precision    by    ^^^^''^t^ 

■V  ""?"   "•"    ';''-P'*«t-'    '-   the   Chlorides   .n   t^: 
'",'>•'  -..ret, on,  so  that  they  are  practicallv  u.seless 
""•  '""'-'"g  -s  the  best  method  of  painting'lids.     A  glas. 
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rod  i>i  used,  tapering  at  each  end  (Fig.  !>')).  The  tinker  should 
l)e  |)assed  over  the  ends  each  time  liefore  use  to  make  sure 
that    they  are  not   ehijjped.     Tlie  end   is  di|)|ied   in   lotion  to 

damp  it.    A  n  nj  thin 

-^|~      -      -    :_:i— _  -        .  --~^    \vis|)  of   cotton    wool 

is  then  ti'ditly  wound 

[■■|(..  !•").      Class  rod.  ,   ^,  1.4 

rouiul  nie  end,  start- 
ing where  it  begins  to  taper  :  this  tixi's  the  wool.  The  end 
of  the  wis],  is  left  loose,  so  that  it  may  absorb  the  solution. 
The  other  end  of  the  rod  is  armed  in  the  same  manner. 

The  patient,  if  a  child,  is  placed  upon  its  back.  The  lids 
are  everted  :  the  wool,  di[»i)ed  in  the  silver  solution,  is  applied 
freely  to  the  conjunctival  sac,  the  cornea  being  protected  as 
luucli  as  possible.  It  is  (luite  unneces.sary  to  neutrali.se  the 
excess  of  nitrate  with  salt  solution,  as  is  oft«'n  taught.  The 
excess  may  be  mopped  up  with  a  pad  of  dry  absorbent  wool. 
If,  as  is  usually  the  case,  the  other  eye  is  affected,  the  ether 
end  of  the  rod  is  ..sed  in  the  same  manner.  In  the  absence 
of  a  glass  rod  the  best  implement  is  an  ordinary  wooden  match, 
used  in  the  same  way.  The  nuitch  can  be  thrown  away  after 
use.  The  glass  rod  mu.st  be  sterilised  by  boiling.  A  earners 
hair  brush  should  not  be  used  :    it  cannot  be  kept  aseptic. 

A  single  painting  with  silver  nitrate  wili  often  produce  an 
excellent  result.  It  is  good  as  a  prophylactic  if  di.-.chargc  is 
inadvertei>tly  introduced  into  a  nornud  eye.  Other  prepara- 
tions of  silver  jjrotargol  (2(»  per  ceni.i.  ;irgyrol  (2")  \)vv  cent.), 
&c.-  are  not  so  efficacious,  but  they  have  the  advantage  of 
I  eing  less  ])ainf'.il. 

.Silver  nitrate  acts  by  forming  a  thin  epithelial  eschar  and 
coagulating  the  muco-purulent  discharge.  The  bluish-white 
film  is  cast  off  in  tfakos,  and  until  this  i)rocess  is  complete  the 
feeling  of  a  foreign  body  in  the  eye  is  ex])erienced.  Silver 
nitrate  is  not  stnmgly  bactericidal,  but  the  -rganisms  are 
entangled  in  the  coag\iluni  and  renu)ved  with  it.  Moreover 
there  is  a  powerful  physiological  resixmse  to  the  caustic  ; 
hypera'uiia  increa.ses  and  the  tissues  are  Hooded  with  blood 
.serum,  which  can  thus  more  effectively  exert  its  bactericidal 
and  antitoxic  powers.  The  slighter  efficacy  of  protargol  ami 
the  modern  colloid  sul)stitutes  for  silver  nitrate  is  to  be  attri- 
buted to  their  smaller  caustic  and  irritant  jiropcrties.  which 
are  often  regarded  as  their  chief  advantages. 
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T!  c.o„j„,„tiva  v'<'n..rally  .vturns  f.  a  ,„,f,..tlv  n..rmal 
••oi.ditK.n.  If  tin-  cas,.  has  I,,...,  M.rlr.f.l  an.l  .hmni,.  ,„f|a,n. 
i.iatory  s,^r„s  persist,  astringents  should  l„.  „s,.,l  as  fur  ..hrnni.. 
I'oiijunctivitis  (ij.r.). 

Since  the  (liseas..  is  („ntat;i..Ms  eare  must  In-  taken  to 
|T«-v<-nt  Its  spread.  The  patient  ,n..st  l<,.ep  his  hands  elean 
and  n„  one  else  ,„,.st  he  alh.ued  to  nse  his  towel,  handker- 
••liict,    &e. 
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jionorrh.eal    eonjimetiv  itis    in    the    adult.     (VrtainI 
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Jiuiefivitis  is  even  more 
>^<'ri(ius  in  the  adult  than 
ill  ha  hies  :  fortunately, 
•  iinsideiiiiir  the  preval- 
ence of  i_'onorrh(ea,  it  is 
<■<'  Ml  |)a  rati  vely  rare, 
'lile    fjfiK'rallv   due    t(. 
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w 

'he     (.'onoeoeeus      it 
important      from      the 
'ii«'di<.o-ie<ral  point  of  view  to  renuiuher  that  the  same  f.-atures 
>i';i,v  I..-  f<.und  with  ,strepto..,eei,  diphth.^ria,  ami  prohablv  with 
'in.x<''l    mfeetions.     The   oonoeo.'cus    is   a    hun-shai.ed   diph,- 
'-'•'■ns,   stannny   readily,   deeolouri.sed    t.v  Cram,   and   found 
^Mtlim    hoth    leueoeyte.    ami   epithelial   eells   (Fig    :»G)      The 
'""•■■..eoeeus  .atar-haiis  and  the  nieningoeoeeus,  both  Gram- 
'K'L'ative,  are  sometnnes  found  in  the  eonjunetival  sac      Thev 
"lay  he  distinguished  fn.m  the  gonoeoeeu.s  hv  the  ca.se  w.th 
»I"<1'  cMltures  are  obtained  and  by  agglutination  te.sts      Th- 
'""■'•"<•->•■«  "s  catarrl  alis    has    not    yet    been  foun.l   in   aeute 
"■"J"M<tn,t,s.   but  only  in  chronic  and  po.st -operative  forms 
lie  disease  is  dxw  to  direct    infection   from   the  genitals 
■^'ales  suffer   most,  the  right   eye    before   the   I,-ft    in   a    ricrTil- 
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li;iii(l('(l  |H'i'soii.  'I'licrc  is  iiiorc  swcllinji  of  the  lids  aii<l  coii- 
jiiiictiva  than  in  ('liildrcn,  cnpions  iinriilciit  dischur^c,  more 
tcndfiicy  to  iiivulvcinfiit  of  \\\r  cornea,  and  niatkcd  coiistitii- 
liona!  distiirlianii'  rise  of  tmiiKTatiin-,  and  so  on,  !)iit  csixci 
ally  \ciy  niaikcd  depression  of  spirits.  The  jireatti  daii^^er 
to  the  cornea  is  due  to  the  cheniosis,  which  |)ro<luces  blood 
and  l\niph  stasis  and  facilitates  the  retention  of  secretion. 

The  incubation  j)eriod  is  a  few  hours  to  three  days.  'I'hc 
up[)er  lid  becomes  enormously  swollen  and  tense,  overhanging' 
the  lower,  and  <'df.'<  d  with  i)us.  Kversion,  which  is  dillicult, 
shows  that  the  palpebral  conjunctiva  is  d«'eit  red  and  velvety  : 
rarely  tliere  is  a  mendnani'.  Occasionally  the  discharge  is 
sanious  rather  than  |)urulent,  especially  in  streptococcic 
ca.ses.  There  is  great  i)ain  ;  the  preauricular  gland  is  enlarged 
and  tender,  and  may  suj)piuate. 

After  two  ()!•  three  weeks  the  purulent  discharge  diminishes, 
but  subacute  conjimctivitis  with  much  papillary  thickening 
of  the  conjunctiva  persists  for  several  weeks  longer.  The 
gonococcus  is  still  |)resent  -a  point  of  great  importance,  lM)th 
as  legards  contagion  and  treatment.  Xo  immunity  is  con 
ferred  by  the  attack.  ^' 

The  most  im])ortant  point  in  diagnosis  is  the  coincidence 
of  urethritis.  Tlie  most  important  point  in  prognosis  is  the 
condition  of  the  other  eye. 

Corneal  com|)lications  are  the  rule,  and  constitute  the  causes 
of  i)lindness.  There  may  be  ditTu.se  haziness  of  the  whole 
cornea,  with  grey  or  yellow  spots  near  the  centre.  Ulcers 
may  occur  at  any  part,  and  are  due  to  necrosis  of  the  epitlie- 
lium  through  direct  invasion  by  the  organisms.  Marginal 
ulceration,  which  may  extend  completely  round  the  cornea, 
is  due  to  retention  of  pus  in  the  angle  formed  l)y  the  chemotic 
conjunctiva.  When  ulcerati(m  has  commenced  it  progresses 
rapidly  and  deeply,  since  the  tissues  are  bereft  of  their  first 
line  of  defence — the  epitheliinn.  Perforation  is  therefore 
common,  with  all  its  attendant  dangers  (wV/f  p.  198).  Ulcera- 
tion commencing  late  in  the  history  is  not  so  dangerous. 

The  greatest  care  should  be  taken  to  prevent  injury  to  the 
cornea  during  the  manipulatitm  necessary  for  diagno.sis  and 
treatment.  Abrasions  are  easily  ])roduced  by  the  tinger  nails, 
and  e\en  b\'  the  rough  use  of  wool  swabs.  Such  abrasions 
rapidly  become  dangerous  ulcers. 
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Tn„tmn>t  must  hv  dinct.'d  first  t..  |.rot<'(tioM  of  the  oth.-r 
•ye.  This  is  at  ..ii.T  sral.-l  up  viith  a  XhuWi-fs  sliicld.  which 
<"tisisls<,f  a  wat.h-L'lass  stuck  in  a  fnun.-  ..f  adhesive  plaster 
'"•  l«-tter,  I-mLImt  (  Kin.  itT).  The  .uI.IhT  is  he,  luetic^allv  sealed 
'l"«ii  l<.  the  face  and  t;.-c  ...veept  at  the  \u^^vv  outeV  anuie 
«h<Te  a  small  piece  of  tuhinjr  is  inserted  under  the  ed^rc  If 
this  means  of  Nvntilation  is  not  adopted  the  ^lass  hecomes 
hazy  and  the  eye  cannot  U>  properly  ohservecl  ;  moreover  the 
irritation  to  the  eye  is  greater.  SiK-eial  attention  should  he 
directed  to  tixing  the  shield  near  the  nose,  i.,.,  un  the  side  of 
the  s(,urc.-  of  infection.  I'atients  should  he  tol.j  to  shvp  lyiny 
"11   the  same  side  as   the  atTected  eye. 

If  the  second  <-ve  should  show  si«,is  of  infection  it  must 
l>e  treated,  hut  every  uten- 
sil or  dressing  which  is  ap- 
plied to  the  eye  must  helonj; 
t"  a  totally  different  .set 
trom  that  u.scd  for  the  worse 
'■.\e,  otherwi.sc  it  may  he  in- 
oculated rather  than  treated. 
The  less  aiTected  e\(>  must 
•  dways  he  dres.sed  first. 

ff  pus  from  a  jzonorrhceal 
lonjmictivitis  spurts  into 
I  he  sui<icoirs  eye,  the  eon- 
.imictival  sac  should  he 
trecly  irripited  with  suh- 
liiiiate  lotion    and    the    lids 

jMinted  once  with  silver  nitrate  (lulr  p.  l.-;4).  The  eye 
should  he  carefuliy  watched,  hut  no  further  dra.stic  tr-at- 
i'"iit  applied  unless  conjunctivitis  supervenes.  The  accident 
's  due  to  carelessness,  for  every  attendant  on  a  gonorrha-al 
<ase  should  wear  protective  gogj^Ies. 

rf  the  di.sea.se  is  fully  established  and  there  is  abundant 
IHi.iilent  discharge,  the  eye  must  he  irrigated  everv  two  hours 
""rmg  the  day  and  every  four  hours  during  the  night  with 
uarm  .sdme  {O-Sf,  per  cent.),  borie,  or  weak  sublimate  lotion 
(1  m  S(t()(().  Iced  wet  dressings  are  ai)])lied  in  the  int.-rvals 
•""  are  to  he  bandaged  on  quite  loosely,  so  as  to  avoid  reten- 
""t.  of  discharge.  The  patient  is  kept  in  bed,  and  if  intelli- 
^-'••'•t.  can  bathe  his  lids  in  iced  lotion  in  the  intervals      leed 
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a))|ilic;iti(iiis  atl'nid  miicli  iclict  to  tin-  patient,  tlioujjli  liot 
(iiics  aic  i)i()l)al>ly   iiioi'c  ctllicacioiis. 

Most  rcliaiirc  must  lie  placed  on  applii'ations  of  silver 
nitrate,  l)Ut  tliey  must  he  used  w  itli  discretion  Vlieii  not 
eontraindicated  the  conjunctiva  of  the  everted  lids  should 
be  well  |)ainted  with  silver  nitrate,  >.n-.  x.  to  5  i.,  not  oftener 
than  once  a  day.  Special  care  must  he  taken  to  avoid  injury 
(/■/'/(  p.  ST).  This  treatment  is  eontraindicated  in  the  very 
eaiiy  static  hefore  free  discharp'  has  set  in,  and  also  in  later 
stages  if  there  is  much  hrawny  swelling  with  coin])aratively 
little  dischartre.  I'nder  these  conditions  the  stasis  is  so  great 
that  reaction  is  inetlicient  ;  the  caustic,  in  fact,  induces  the 
necrosis  which  it  should  he  our  endeavour  to  avoid.  In  such 
cases  hot  a]))ilicat  ions  and  leeches  should  he  relied  ujxm.  The 
latter  are  applied  oNcr  the  temporal  region  near  the  outer 
canthus.  If  the  lids  are  very  tight  the  outer  canthus  should 
he  split  (canthoplasty).  The  ends  of  strong  hlunt-])ointed 
scissors  are  inseited  hetween  the  lids  into  the  angle  under 
the  outer  canthus,  which  is  then  divided  hy  a  single  snip  in 
a  horizontal  (Hrection.  This  has  the  good  etTeet  of  bleeding 
the  ])atient  slightlw  and  also  of  giving  free  exit  to  discharge. 

Scarification  of  the  chemosed  conjunctiva  has  been  recom- 
mended and  ma\  he  done.  The  removal  of  the  ring  of  con- 
junctiva which  o> crhangs  the  corner,  is  go(Hl,  but  demands 
cocain,  which  ha^  a  t)ad  etVect  on  the  corneal  e])ithelium. 
Mere\nv,  by  inunction  or  small  dost'S  of  calomel,  is  said  to 
diminish  the  cheilosis. 

Homer  ad\()cat(s  passive  iniinunisation  by  means  of  the 
local  ap])lication  o'  a  specific  gonococcic  serum.  It  may  be 
dusted  into  the  co  ijunctival  sac  or  used  as  a  one  per  cent, 
solution  in  n-S.l  per  cent,  sodium  chloride  for  irrigation. 
Since  no  general  im  iiunity  is  conferred  by  the  organism  active 
immunisation  with  a  gonococcic  vaccine  is  useless. 

It  is  of  great  importance  to  attend  to  the  general  health. 
The  bowels  must  lie  Uent  freely  o])en.  The  strength  must 
be  reinforced  by  every  a  .ailablc  means-  -good  foods,  tonics, 
alcohol  i^  necessary.  .\n  occasional  sleeping  draught  and 
the  use  of  sedatives  must  he  ordeietl  acconling  to  general 
])riiiciples.  livery  efTort  must  be  made  to  coinl)at  the  depres- 
sion from   which  these   patients  sulTcr. 

Ill   the  final  stage  of  the  disease  silver  nitrate  should   be 
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used  at  iruTcasing  intervals  for  a  week  or  fortnight  after  the 
l.i.n.Ient  discharge  has  cei'.sed.  Astringent  lotions  are  then 
eini)loyed  (ri(/r  j).    KiO). 

Corneal  cotiipiications  re(,nire  very  active  treatrn.'nt  (jvV/r 
l)p.   ■201.  .s</,{.). 

Metastatic     Gonorrhoeal     Conjunctivitis     sometimes 
occurs  m  adult  <.  associated  with  gom)rrh<eal  arthritis      It  is  a 
inild  simple  e.mjunctivitis,  oceasi.mallv  accompanied  by  iritis 
It  IS   prol.ahly  ,l„c   to  endogenous  infection   from  gonocf)cei 
in  thi'  hlood.      It  usually  responds  readilv  to  io-al  treatment 
l»ut  IS  apt  to  recur  if  the  arthritis  relapses. 

Ophthalmia  neonatoriun  is  a  preventahle  disease  occur- 
nrig  m  ncw-f.orn  children  as  the  result  of  carelessness  at  the 
tn.ie  of  huth  :  it  is  responsil)le  for  a  large  proportion  (1(»  per 
cent.,  Fuchs)  of  all  hliml  people.  It  is  due  to  infection  by 
vagmal  or  faecal  matter,  or  from  dirty  rags  u.sed  to  clean  the 
t'V«'s.  Purulent  discharge  is  usually  noticed  on  the  third 
day  :  when  it  occurs  later  it  is  generally  due  to  i)ost-partum 
n.tcct.on.  Both  eyes  are  usually  atTected.  The  conjunctiva 
IS  mtcn,s,.|y  inflamed,  bright  red,  swollen,  and  pouring  out 
tiMck.  yellow  pus.  Marked  chemo.sis  is  a  distinguishing 
feature  troin  severe  nuico-purulent  conjunctivitis. 

There  is  great  ri.sk  of  corneal  ulcerati<m  in  ophthalmia 
"•■onatorum,  especially,  as  is  usually  the  case,  when  it  is  due 
•"the  goiKK-occus,  which  has  the  power  (,f  invading  intact 
'■P'thehum.  Often  the  cornea  is  already  ulcerated,  and  not 
Hitrequently  perforated,  when  the  child'  comes  under  obser- 
vation. Ulceration  usually  occurs  over  an  oval  area  just 
"How  the  centre  of  the  cornea,  corresponding  with  the  position 
"t  the  hd  margms  when  the  eyes  are  clo.sed  and  consequently 
"otatci  somewhat  upwards.  More  rarely  marginal  ulcers 
'"■c  tormed  as  m  the  gonorrh<eal  conjunctivitis  ot  adults 

-Metastatic  stomatitis  and  arthritis  occur  rarely  asingonor- 
''-;■•''  nn-thritis^  The  arthritic  ma.nfestations  usually  appear 
ni  the  tmrd  or  fourth  week  and  affect  the  knee,  wrist  ankle 
'"■  somctnnes  elbow.  The  course  is  benign,  absces.ses  being 
rare.  * 

Ihe  Iwby's  ,>yes  must  ho  examined  as  described  in  luethcxl 
'.  P-    /9.     The  surgeon   mu.st   wear  protective  goggles  lest 
l'"s  spurt  mto  his  eyes  when  the  child-s  lids  are  separated 
'  "ff>n,n,j,j.—Prnhah]x  6(1—70  ner  eenf    of  ..«.„.  ...„  ^..„  .„ 
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the  u'onofoccus  :  the  Hac.  coli  is  responsible  for  some  of  the 
remainder,  i)rohal)iy  through  fieea!  infection,  streptococci  for 
others.  Streptococcic  conjunctivitis  is  even  more  virulent 
than  fjonocoeeic.  tlie  cornea  being  in  imminent  danger.  A 
film  should  be  taken  from  every  case. 

Traitmini. — The  disease  is  preventable;  prujihijlcrtir 
treatment  is  therefore  of  ])rime  imjiortance.  The  ne\v-i)orn 
))aby's  clo.sed  lids  should  be  thoroughly  cleans(>d  and  dried. 
The  lids  are  theti  se])arated,  and  a  drop  of  silver  nitrate  .solu- 
tion, gr.  X.  to  5  i..  instilled  into  eac-h  eye  (('rede"s  method). 
The  eyes  mu  ♦    be  carefully  watched  during  the  first   week. 

If  ihe  disease  is  estal)lished  the  eyes  must  be  irrigated 
every  two  hours  with  saline  or  weak  antisei)tie  lotion,  and  the 
lids  painted  once  daily  with  silver  nitrate.  The  surgeon  nuist 
wear  protective  goggles.  The  slightest  sign  of  corneal  haziness 
is  an  indication  for  the  use  of  atTo])in,  O-,")  per  cent.  (/  i'lc  p.  lOl). 
The  use  of  antigonococcie  serum  has  been  advocated. 

Membranous  Conjunctivitis  (N//"  — Uii tithoitir  Cov- 
junrfirltis). — As  in  intfannnation  of  the  throat  the  surface 
may  become  covered  by  a  hbrinous  membrane,  so  the  same 
may  occur  in  the  conjunctiva  ;  and  just  as  the  milder  clinical 
varieties  in  the  former  were  distinguished  as  croui>ous  from 
the  severer  or  di])htheritic,  so  also  with  conjunctivitis.  It 
has  been  placed  beycmd  dis])\ite,  however,  that  mild  eases 
may  be  dii)htheritic,  and  severe  non-diphtheritic  ;  hence  it  is 
best  to  speak  simply  of  membranous  conjunctivitis  until  a 
bacteriological  examination  has  placed  the  matter  beyond 
dispute.  A  variety  of  organisms  other  than  the  diphtheria 
bacillus,  <.(/.,  pnetimococcus,  streptococcus,  can  produce  a 
membrane,  especially  in  weakly  children,  c.f/..  after  measles 
and  scarlet  fever,  and  in  a.ssociation  with  impetigo  ;  these 
cases  are  sometimes  called  jiseudo-membranous.  They  cannot 
be  distinguished  clinically  with  certainty. 

.Membranous  conjunctivitis  occurs  chietfy  in  children,  and 
shows  all  degrees  of  .severity  :  li  may  be  as  virulent  as  the 
worst  ca.ses  of  gonorrhoal  ophthalmia.  Tt  is  uncommon  in 
England,  but  it  is  of  the  utmost  importance  that  it  should 
be  recognisetl  when  .seen,  not  only  on  account  of  the  grave 
danger  to  the  eye  l»ut  also  from  the  risks  of  contagion. 

In  mild  cases  there  is  some  swelling  of  the  lids  and  a  muco- 
purulent   or    sanious    discharge.     On    everting    the    lids    the 
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I.aliR-l„al   coiijiiiutiva    is  .seen   to    hv   covered    with   a   white 
.neinl.rane,  whic}.   p.-el.s  off  mvdily  without  much  hkn-ding 

In  severe  cases  the  Hds  are  more  brawny  :    the  conjunctiva 
IS    |,ermeate<l    with   .senii-.soHd     -xudates,    which    impair   the 
mohihty    compress  the  vessel.,   prevent  the  for.natio.i  of  a 
tree  discharge,  and  tend  to  necrosis  both  of  the  conjunctiva 
and  cornea.     Here  the  membrane  separates  mudi  less  readily 
the  underlying  surface  bleeding  unless  it  is  too  infiltrated  and 
.solid      Ihe   membrane   may   be  j.atchy  or  cover  the   whole 
palpebral  conjunctiva,  often  beginning  at  the  edge  of  the  lid 
It  IS  seldom    found    ,m    the    ocular    conjunctiva.     The  pre- 
auricular gland  may  be  enlarged  and  may  suppurate  -  The 
temperature     is     raised,  •        '  i 

unless  the  patient  is  in 
a  moribund  condition. 
Albumin  is  freciuently 
present  in  the  urine. 

For  six  to  ton  days 
there  is  great  ])eril  u)  the 
cornea.  Then  the  sloughs 
I'cgin  to  .sei)aratc  and  the 
discliargc  becomes  more 
i)rofuse.  In  a  few  days 
tlie  conjunctiva  assumes 
a  red  and  succulent  ap- 
ixarance.  There  is  dan- 
g<'r  now  of  adhesions 
forming      between      the 

palpebral    and    In.lbar   parts    of   the    conjunctiva    (symble- 
liliaron).  \  .        '^ 

Post-diphtheritic  paralysis,  even  of  accommodation,  is  rare 
(-a.ses  of  les.s  severe  but   more  chronic  membranous  con- 
junctivitis are  occasionally  met  with.     In  them  the  membrane 
>-  cast  off,  but  occurs  again  and  again.     The  i)athology  of 
t'lese  cases  is  not  understood. 

/'a/.'((;Zo(7?/.— Competent  bacteriologists  have  shown  thnt 
Jlifie  1.^  httle  or  no  relationship  between  the  severity  of  the 
"cal  condition  and  the  presence  or  absence  of  the  Klebs- 
Loffle,.  bacillus  (Fig.  08) .  Only  series  of  cases  in  wfiich  positive 
e.M.  ts  have  followed  inoculation  into  animals  are  absolutely 
'nist worthy,   owing   to   the   difficulty   of   distingui.shi.-   th. 
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diphtheria  fn.in  the  xerosis  bacillii::,  with  which  it  is  mor- 
phoiogicaily  identical.  The  p.scu(l.„liphtiicna  hacilhi.s  forms 
httle  or  no  acid  in  culture  and  is  not  virulent  for  g-iinea-pifis 
and  the  ditTerent  varieties  may  be  distinguished  hv  aggluti- 
natu)n  tests.  Neisser's  .stain  (acetic  methvlene  "blue  and 
Bismarck  brown)  demonstrates  blue  granules  at  the  poles 
of  true  diphtheria  bacilli  in  cultines  of  nine  to  twenty-four 
hours.     Inoculation  tests  only  are  absolutely  reliable.  " 

Other  cases  may  be  due  to  the  action  of  heat,  caustics 
severe  atropin  irritation,  herpes  iris,  and  other  nc.n-bacterial 
cau.ses.  Other  bacteria  which  occasionallv  form  meml)ranes 
are  pneumococcus,  .streptococcus,  Koch-Weeks'  bacillus 
gonococcus,  staphylococcus,  Kriedlander's  pneumonia  bacillus' 
bacterimn  coli,  &c. 

It  is  quite  rare  to  obtain  evidence  of  primir\  diphtheria 
of  the  throat,  though  the  disea.se  may  have  been  derived  from 
a  ca.se  of  faucial  dii)htheria,  and  extension  to  the  nose  and 
throat  by  way  of  the  lacrymal  sac  and  nasal  duct  occurs 
The  genitalia  should  be  examined  for  diphtheria  or  leucor- 
rhoeic  di.scharge. 

7'm7mr«r_Every  case  should  ])e  treated  as  diphtherial 
unless  gbod  negative  evidence  is  afforded  by  films  and  .serum 
cultur(>s.  In  mild  ca.ses  isolation  need  not  be  strict  tmtil  the 
bacteriological  report  is  obtained  on  the  second  day. 

The  treatment  is  essentially  that  of  purulent  ophthalmia 
with  one  important  exception,  viz.,  that  i)ainting  with  nitrate 
of  silver  is  not  to  be  resortetl  to.  Further,  canthoplasty  is 
not  to  be  done,  since  both  these  procedures  increase  the  area 
from  which  toxins  may  be  absorbed. 

Local  treatment  consists  of  hot  irrigations  and  bathings 
as  for  purulent  oplithalmia  (q.v.).  One  drop  of  atropin  should 
be  instilled  at  the  commencement  of  treatment.  Quinine 
lotion,  gr.  iii.  to  I  i.,  with  a  minimum  of  acid  to  dissolve  the 
salt,  has  been  locommended. 

The  most  important  general  treatment  is  the  administration 
of  antitoxin  as  in  faucial  diphtheria.  Since  the  luititoxin 
IS  innocuous  if  shr)uld  be  u.sed  at  once  in  every  doubtful  case. 
I  have  obtained  beneht  by  local  instillations  of  antitoxin! 
which  is  a  rational  procedure  but  seems  to  have  been  n(>glected. 
Special  attention  should  be  paid  to  the  nutrition,  and  tonics 
are  indicated. 
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PLATE  IV.     (To  face  p.  183.) 
FiK    1. -Phlyctenular  conjunctivitu,.  showing  two  phlycton«  mi  tl.6 


conjunctiva  and  one  on  the  cornea 
Fig.  2.— Follioular  coajunctivitifl. 
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Corneal  coiiiplicatioiis  must  Ik-  suital)ly  trcati-d  {riih  p.  2()\). 
Antitoxins  arc  specially  useful  as  may  Ik  shown  \>y  experi- 
ment. If  (liplillieria  toxin  is  injected  into  the  cornea  of  two 
ral)t)its  and  one  is  i;iven  an  intiavcnoiis  inj<'ction  of  antitoxin 
the  cornea  of  tl.is  animal  will  remain  clear,  whereas  that  of 
the  other  will  In-come  cloudy.  Corneal  ulceration,  howver, 
is  usually  due  to  secondary  iidVction  with  pyogenic  orjjaiusuis. 
It  may  start  at  the  middle  or  marjiin  of  the  cornea  and  is 
not  wholly  due  to  interference  with  nutrition. 

In  .strei)t(K'oecic  mend)ranous  conjunctivitis  the  dan>;er  of 
necrosis  of  the  cornea  and  even  of  the  death  of  the  patient 
is  such  that  imniediati-  recourse  should  \k>  had  to  a  specific 
antistre|)t(K'oceic  serum. 

Phlyctenular  Conjunctivitis  (>'.'/" — ^^''~' "*''""'■■  Conjutic- 
tnitis}.— In  phlyctenular  conjunctivitis  (Plate  I\' ,  Fig.  1) 
one  or  more  small.  roim<l,  iirey  or  yellow  nodules,  slightly 
laised  ahove  the  surface,  are  si-en  on  the  hulbar  conjunctiva, 
lienerally  at  or  near  the  lind)us  ;  they  rarely  occur  on  the 
palpei)ral  conjunctiva.  Th»'  disea.se  is  very  fre(piently  com- 
jilicatcd  with  muc()-])urulent  conjunctivitis,  in  which  case 
the  whole  conjunctiva  is  intensely  reddened.  In  jjure  phlyc- 
tenular etmjunctivitis  the  congestion  of  the  vessels  is  limited 
to  the  area  around  the  |)hlyctens. 

The  disease  is  most  fre([tient  in  children  from  five  or  six 
to  ten  or  twelve  years  of  age,  but  not  very  young  children  ; 
it  is  rarely  seen  in  adults.  The  children  often  have  enlarged 
lymphatic  glands  in  the  neck,  &e.,  or  other  signs  of  tubercle  ; 
on  the  other  hand  every  sign  of  tubercle  may  not  infrequently 
be  lacking:  the  children,  however,  are  seldom  robust.  The 
tirst  attack  often  foUows  an  exanthem,  es{)eciany  measles. 
lUiinitis  and  adenoids  are  fre([uently  present  ;  signs  of  con- 
genital syphilis  may  be  found. 

I'hiyctens,  as  the  name  suggests  (iliXiiKTaivn,  a  bleb),  at 
tirst  much  resemble  blebs  :  it  is  doubtful,  however,  svhether 
th('r<'  is  a  true  vesicular  stage.  They  may  Ik'  .s(.  small  as  to 
be  seen  with  difficulty,  but  they  usually  measure  about  1  mm. 
in  diameter,  occasionally  reaching  a  diameter  of  3  mm.  or 
i  mm.  Th(>  larger  ones  are  yellow,  and  have  been  described 
;i-  pustules.  In  the  later  stages  the  e])itheHuni  over  the  sur- 
face is  often  destroyed,  small  ulcers  being  formed.  When 
this  occurs  on  the  conjunctiva  pro|^r  it  is  of  little  moment, 


164 


DISH  ASKS   <) 


K  THK    KVK 


'■'<? 


,.„....  l...lm.taU.splac..  rapidly  without  .:H,f..rm^^^^^^^^ 

il„>  ,-isr    it  is  nnich  more  serious  (»('/'   p.  -!<)■ 
'•'V:      f    .  u..ntlv  tl...  skin  ..{  th..  lias  an.l  ..h.-oks  shows  an 
„....„  atoMs'..on.n.ion,  an.l  .■./,.■..,.  w.ll  l.-  fonn-i  n..t  un.o.n- 
::  s   .^.h...^o,^in.,th.^pa^tso{th.l.o,^y,<.s,,.-.a!lym 

r::.alp.     This  fan  has  l..lth..on.litiont..h.nj,...^^^ 

so.n.-   as   an    ocular    .uanif.'stat.on    ..f   o<-/..'ma       Uw   (l.>» '  s. 

in  lo...lWn  nranl..a  as  an  .xanthMU       It    ,s  prol.al  .- 

,    at    n  M.ost  c.as..s  tl»-  .■.■.nna  of  tlu-  li.ls  an.l    ac-  .s  s.-oon.  ary 

h  .  continual  irritat.ou  of  tlu-  skin  in.hu.-.l  by  tlu-  ov.-rllo. 

,.s     ,.a  th.  ruhhin,  of  ,h.  w.-t  surfa....  w.th  th.  han.s 

'^V.Ao/,«,v  throus  sou.,  h.ht  on  th<-  aisora.r,  thou>J.  >      >> 

,„   ,....auss..,tl.s    th.-    -ansatiou.      A   siuiplj-    1    ''>"»-;'  -; 
i„   s..-,ion  a   tnan.ulu-  ar.a  ..f  int.ns.  mf   trat.ou.   tl      .M    X 

„t   ,,,,  ,,i,„„|,  l„.in^  towanls  th,    <h-.-p.r  lay.-.s.      I  ho  s  nh 

,pi  ,,.lial  aa.-noia  lavcr  norn.ally  .ontait.s  a  f.-w  n.ouonu.-h-ar 

:  ;,,,,vt,-s,    hut   in   th.-   phly.-t.-t.  th,.y  are  v.-ry  nun.-rous 

■  uMs  iv  pack...!  to,.tlu.r.     Tlu-  .-phlu-li.nn  ,s  ,ntad    and 

it  is  .l..ubtful  if  a  v-sieular  stago  has  ever  '-"  "'--f.  ^ 

If  there  is  a  eonsiderable  amount  ..f  eonjunct.v.t.s  of  the 

,nu  ...purnlent  type,  ttot  only  are  lunphoeytes   l-so..t  out 

lu-re  Ire  also  n.any  poly.norphonuclear  leucocytes    both  m 

the   sub-epithehal   (issues   and   amongst   the   ep.thehal  cells. 

In  such  cases  the  einthelimn  is  quickly  .lesquamated 

If   a   bacteriological   examination   .s   nuule.    many    of   the 
o^^anisms   of   nu.co-purnlent   eonjunctiv.t.s   may   be  foun  L 
In%he  pure  phlyctenular  eases  only  staphylococci  are  founC 
In   abunaancJ.     Now  staphyh^eocci   arc  not  so  common   ..s 
uu.ht  be  expecte.1  in  the  normal  conjunctiva    sac  ;    it   h a  „ 
W..re    VK.cn  conclu.l..l  that  the  clisrase  is  aue  to  staph, - 
.i     nfection.     If  staphylococci  arc  rubb.l  into  a  healthy 
\n-  excoriatcl    conjunctiva  a  transitory  redness  occurs  and 
rip  cm  pa-es  off/    Phlyctens  have  never  been  proauced  in 
I  1  nanner.     The  nearest  approach  to  the  artihcial  pro.b^^^ 
tion  <.f  phlyctens  has   been   by  injecting  cultures  of  tubercle 
b  "lli  in  which  the  organisms  have  been  killed,  -  o  the  -^^^ 
of  rabbits.     It  is  doubtful  if  the  infiltrates  were  real  phly  etc  ns 
in  thes    experiments,  but  it  is  certain  tb^t  the  aammistration 
of    uberculln  has  not  infrequently  been  followed  ^y  an  attack 
of   i)hlyctenular   eunjuiiOTivioo   u;    ---   ■'■-■■'' j 
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,|„,  otlMTl.an.ltlu.  .MMu.lunil  p-MtM...  ,.t  H.     l..>,..n>  a...l  thr 
,„.,louvt.,<.tlu'r  ul.-,.rativ.-   .......litinn-.   ,.1    tl.r  .■..rm>a  favour 

;,H.  vu.w  that  tlu-  U.-as..  .s  .•.•to,.,,,  us  >n  ..r.^.n,  tl...  .unrUl 

,tjri.„i  lK-in>i  at    i.rcsnit   unkii.AMi. 

\VV  a.v  now  it.  a  i-osition  t..  jiult-'r  ......<•  acn.rKt.-U    vMia 

„,„l,ahlv    orcurs    in     phlyctenular    nphthalnua.      It     is    not 
L,„,,l.;i,l..  that  ti...  tru,.  ran..'  ot  t!u-  .u.tl.rrak  .s  a  toxa-nna. 
,|„.    toxins--  pn.l.al.ly    tul.erculous--not    Inrnj:  v.rv   po  n.t, 
l,ut  M.Hi.u.nt  if  thf  patient  is  al.va.ly  in  a  w.ak.-ne.l  con.l.tu.n. 
.,.,„.  ,,,i,ation  of  the  eye  leads  the  ehil.l  to  .uh  .t   v.p.rously. 
■n,,  la.Tv.nation  an.l  ruhl.in^'  eaus.'  an  ..-/.enuitous  e..n,iU.on 
„t    ,h,-    ;kin,    in    whieh    the    staphyh.eoeei  nonnally   prese.U 
,|„u,ish  an.l  in..reas,..     These  are  rul.he.l  into  the  evv,  u^u-^ 
„,.  the  irritati.m,  without  hein-i  primarily  responsihlr  for  tlu 
dweasc-.     Other  orpmisnis  are  also  rul.he.l  in  if  they  happen 
,„  ,,e  present  ;    thev  find  a  suitable  ni.lus  in  the  dehihtated 
,,„>junct.va.    an.l    an    aeute    nnic-purulent   .onjunet.v.t.s  is 
-uiK'rposed  upon  the  phlyetenular  .lisease. 

Sin.ph-  i.hlvetenular  .-onjunetivitis  is  attended  uith  few 
.vnu.t'.ins.  there  is  some  dise.,infort  an<l  irritation  ass..e.ated 
svith  n.tlex  laervn.ation.  If  there  is  no  mueo-purulent  e..ni- 
,,li,,ation  and  if  "the  e.,rm-a  is  n,.t  involve.l  there  is  littl.-  or  no 

photophohia.  , 

(....'.pUeations,  h-.wever,  are    the   rule,    ,.art  y    >ecau,se    he 
iK.haviour  of  the  ehild  cnduees  to  then.,  partly  because  the 
favourite    situati.m   f.n-    the    phlyctens    is    near    the   eornea. 
H.re  thev  are  often  astride  the  li.nbus.     It  ha.  already  been 
nuntioned  that  the  epithelium  of  the  cornea  is  elosely  associ- 
ate.l  anat..micallv    and    devek.pmentally    with    the  c.mjunc- 
tiva      It    is   not  "surprising   therefore   that    there   is  a   groat 
„,»denev  for  the  supertieial  layers  of  the  cornea  Uy  suffer  when 
,1h.  eoniunetiva  is  disordered,  and  this  is  .seen  par  excellence 
in   phlyctenular  ophthalmia.     The  special  corneal  complica- 
tions will  Ik.  considered  later  (vide  p.  217).     In  all  such  cases 
laciymation  is  increased,   muco-purulent   discharge  is  often 
present,  and  photoph.)bia  is  inten.se. 

The  term  photophobia  (<i>S>^.  light ;  <)>6^os,  fear  ;  dread  of 
li.rht)  is  a  misnomer.  It  is  the  term  applied  to  tb^  blepharo- 
spasm which  is  set  up  by  the  conjunctival,  or  more  i.robably 
corneal,  irritation,  and  which  becomes  greatly  increased  on 
the  .slightest  attempt  to  separate  the  lids,  especially  if  the 
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attempt  is  niiuic  in  bright  Vi^hi.  This  hlcijliaiospasm  is  not 
ahohsht'd  in  thi-  daik  ;  it  is  abolished  by  tlioroiijrh  application 
of  cocain,  though  this  is  dillic.ilt  to  ctTi-ct..  It  nnist  be  con- 
cluded therefore  that  it  is  a  reHex  due  to  alTerent  inii)ulses 
travelling  along  the  tit'th  nerve,  not  along  the  optic  nerve.  It 
has  been  said  that  light  acts  as  the  stiinuhis  to  the  fifth  nerve 
endings  in  the  cornea.  This  eonjec  tiue  must  be  regarded  a.s 
a  survival  of  th  •  old  fallacy.  There  is  no  evidence  to  i)rove 
—though  it  is  not  (Usproved  -that  light  can  stimulate  the 
iifth  lUTve  endings.  It  is  far  more  iMobable  that  "photo- 
phobia ■■  is  due  to  a  vicious  circle  of  such  a  nature  that  move- 
ment of  the  lid  over  a  spot  denuded  of  ei)ithelium,  where  tlie 
nerve  endings  are  laid  bare,  causes  rcHe.\  contraction  of  the 
orl)icularis  ;  this  increases  the  irritation,  increasing  in  turn 
the  l)lepharospasm. 

Photoi)hobia  is  more  intense  when  the  phl.wtens  are  near 
the  corm.a,  taan  when  at  a  distance.  It  varies  rather  with 
their  ninuber  than  their  size,  and  is  extreme  if  they  are  so 
numerous  as  to  form  a  ring  round  the  cornea. 

Temi)orary  blindness  has  bee.i  observed  occasionally  in 
children  aft"er  long-contiimed  blephar()si)asm.  It  i)as>es  otT 
in  two  or  three  weeks  and  is  ])robably  functi.mal,  induced 
primarily  by  the  desire  not  to  see  and  facilitated  l)y  the 
otfect  of  inol.mged  jtressurc  upon  the  globe  by  the  tightly 
closed   lids. 

Severe  blepharospasm  nuikes  the  greatest  care  in  the  first 
examination  imperative.  The  condition  of  the  cornea  is  m 
all  cases  ami  at  all  costs  to  be  placed  beyond  (U)id)t.  It 
facilitates  investigati(m  if  the  lids  arc  gently  separated  and 
a  drop  of  2  per  cent,  cocain  instilled.  The  child  is  left  for  o 
to  1(»  minutes  and  the  eyes  are  then  examined  with  all  the 
precautions  described  above  (p.   S/). 

Phlyet<"imlar  conjunctivitis  shows  a  very  marked  tendency 
U)  recur  at  intervals  duriiig  the  age  period  which  is  specially 
c(mcerned.  Th(>.se  recurrences  usually  take  place  when  some 
intercurrent  malady  or  defectiv.'  condition  in  the  patient's 
surrounduigs  leatls  to  lowering  of  vitality. 

Tn<itwrnl.-Sim]Ai^  phlyctenular  conjunctivitis  is  usually 
readily   amenable    to   treat uu'ut,    which    nmst    be    local    and 

general. 

Local   treat nu-nt   consists   in   bathing   tlii'  eyes  frequently 
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with  hot  boric  or  sii 
ointment,  gr  iv. — viii.  to  3  i.,  i.s  use 
lieinp  seed  being  phiced  within  the  Hds  thice  times  a  day  ; 
the  eye  is  gently  massaged  by  a  finger  plaeed  upon  the  uj^ier 
lid,  moving  the  lid  ujjon  the  glolie 
Ointments  are  best  applied  on 


])laeed  uixm  its  back  on  a  e( 


a  glass  idd.     The  child  is 
inch  and  an  assistant  holds  the 


arms  against  the  body,  keeping  the  legs  still  by  ]»ressure  with 
the  elbows.  The  surgeon  seiiarates  the  lids  with  two  finger,s 
of  one  hand  and  jilaces  the  end  of  the  glass  rod  carrying  the 
ointment    between  the    separated    lids.     Keei>ing  the  rod  in 


1  it  i>- 


])osition  the  lids  are  allow(-d  to  close  ujion  its  end,  am 
then  withdrawn  by  carrying  it  outwards  towaids  the  tcmjile. 
The  other  end  of  the  rod  and  the  s>ugeon"s  other  hand  are 
used  for  the  otlu'r  eye. 

If  there  is  any  coineal  com]tlication,  or  evidence  of  its  immi- 
nence, atrophi,  gr.  iv.  to  3  i.,  is  combined  with  the  yellow- 
ointment. 

Very  frecjuently  the  soddening  of  the  skin  with  tears  and 
the  wrinkling  of  the  skin  through  blepharospasm  cause  excoria- 
tions (rliagada')  at  the  o\iter  canthus.  They  much  increase 
the  blei)harospasm  and  should  always  be  looked  for  and 
treated.  Thev  are  very  troul)lcsomc  unices  attacked  by 
cauterisation.  They  should  be  touched  with  the  sharp  point 
of  the  solid  silver  nitrate  or  the  mitigated  silver  stick. 

An  efficient  substitute  for  the  yellow  oxide  whicli  has  fallen 
into  utideserved  disuse  is  finely  jjowdercd  calomel,  dusted  into 
the  eye,  best  from  a  camel's  hair  brush,  which  is  not  allowed 
to  touch  the  eye.  It  often  ])roduces  a  remarkable  im}>rove- 
ment  to  intractable  ca.ses,  but  it  nnist  not  be  em])loyed  if 
iodides  are  being  given  internally  ;  under  these  circumstances 
the  unstable  and  extremely  irritating  mercurous  iodide  is 
ioiincd  in  the  conjunctival  sac. 

The  ])hotophobia  is  best  treated,  when  .severe,  in  the  foUow- 
iug  maimer.  The  child's  face  should  lie  ])lunged  in  cold 
water  and  the  mouth  and  no.se  kei)t  under  water  \mtil  he 
struggles  for  breath  :  this  is  repeated  three  or  four  times — 
daily  if  necessary.  The  tieatment  is  useless  if  not  carried 
out  ruthlessly,  but  no  other  method  is  .so  effi'^acit  us.  It  is 
not  uncommon  for  a  single  a})i)lication  to  render  further  treat- 
ment of  the  photophobia  unnecessary. 


is  so  severe  as 


covering  both  eyes  anc 


he  ordered.     Smoked  <rliisses  inav 
should  not  be  tij^^litlv  fitting  aosr 
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The  eyes  are  not  to  be  bandaged  unless  eorneal  ulceration 

to  assume  the  ])reponderant  role.     A  shade, 

I  extending  well  over  the  teniples.  should 

be  substituted,   but  they 

:gles,  whieh  will  become  soiled 

with  the  discharge  and  are  cleaned  with  difficulty. 

General  treatment  is  never  to  be  neglected,  otherwise 
recurrence  is  inevitable.  Fresh  air  is  the  best  tonic,  and  the 
children  should  be.kei)t  out  of  doors  as  much  as  possible  :  the 
windows  of  living  and  slecjung  rooms  must  be  kept  o])en. 
Cold  or  sea-baths  are  useful.  CJood  food,  with  a  ])lentifiil 
supi)ly  of  fresh  vegetables,  is  indicated.  A  calomel  i)urgo 
should  initiate  the  general  regime'. 

Cod  liver  oil  and  maltine  are  given  in  the  cool  weather  and 
throughout  the  year  if  well  tolerated.  Phosiihates  and  iodide 
of  iron  form  sui)stitutes  or  supi)lementary  tonics. 

General  regime  must  be  continued  for  a  juolonged  period 
in  order  to  i)revcnt  recurrence,  and  in  any  ca.se,  ])hlyctenular 
ophthalmia  should  be  regarded  as  a  sign  of  debility  which 
re(piires  attention. 

Simple  Chronic  Conjunctivitis  occurs  as  a  continuation 
of  simi)le  acute  ctmjunctivitis,  .sometimes  in  spite  of  orthodox 
treatment,  especially  in  the  "  gouty  '"  type  of  i)atient.     It  is 
frequent  when  the  cause  of  irritaticm  is  continuous  -smoke, 
dust,  heat,  bad  air,  late  ho<irs,  abuse  of  alcohol,  and  so  on. 
A  vc'ry  common  cause  is  the  chronic  reflex  irritation  induced 
by  errors  of  refraction,  overuse  of   the   eye  in  bright  electric 
light,  &c.     Permanent  irritaticm  from  c(mcretions  (vide  p.  184) 
in  the  palpebral  conjunctiva,  misplaced  lashes,  dacryocy.stitis, 
chronic    rhinitis,    &c.,    must    be   remembered   ai.d   as   far   as 
])()ssible  eliminated.     I'nilateral  chronic  conjunctivitis  should 
suggest  the  presence  of  a  foreign  body  retained  in  the  fornix, 
or  inflammation  of  tlie   lacrymal  sac.     It  is  often  necessary 
to  make  a  thorough  and  systematic  investigati(m  of  the  local 
and  gen(>ral  conditions  before  the  cau.se  can  ])e   ♦ound.     It 
is  not  infrequently  associated  with  chronic  intrana.-al  trouble. 
The  disease  is  too  freciutMitly  regarded  as  trivial,  but  it  is  a 
source  of  great  discomfort  to  the  patient,  who  is  duly  grateful 
for  permanent  relief. 

Burning  and  grittiness  are  complained  of,  especially  in  the 
evening,  when  the  eyes  often  become  red.     Difficulty  in  keej)- 
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ing  the  eyes  open  is  a  cominoii  symptom.     The  lids  may  or 
may  not  be  st<ick  together  on  waking. 

The  discharge  is  sHght,  most  freciiientiy  subnormal,  so  that 
the  edges  of  the  lids  feel  hot   and  dry. 

The  eyes  may  look  (jiiite  normal  on  first  examination. 
When  the  lower  lid  is  pulled  down  the  posterior  eonjunetival 
vessels  are  seen  to  be  congested,  and  the  surface  of  the  mucous 
membrane  is  sticky.  The  palpebral  e<mjunetiva.  upper  and 
lower,  may  be  congested,  with  velvety  papilliform  roughntss. 
Occasionally  it  is  succulent   and  Mesiiy. 

Treatment  consists  in  eliminating  th(>  cause  and  restoring 
the  ccmjunctiva  to  its  normal  conditicm.  Errors  of  refraction 
and  chronic  nasal  catarrh  are  ])erhaps  most  likely  to  be 
forgotten  ;  they  should  be  sought  out  as  a  matter  of  roiitine. 
When  heat  is  a  prominent  a'tiological  factor,  (  jj.,  in  cook-s, 
s|)eetrum  blue  glasses  may  be  ordered,  since  they  oit  off  the 
heat  rays  to  a  large  extent.  The  treatment  of  the  sjiecial 
local  conditions  mentioned  above  will  be  discussed  in  their 
proper  place.  A  gouty  tendency  >liould  be  treated  by  an 
ai)])ropriate  regime. 

Local  treatment  consists  essentially  in  diminishing  congrs- 

ti(m  and  restoring  the  conjunctiva  to  its  normal  suj)plene.ss 

and  secretory   activity.     It    nuist    be    remembered    that   the 

condition   is  largely   one  of   lack   of   tone,    due  to  defective 

response  to  ])rolonged  irritation.     A  stinndating  treatment  is 

therefore  indicated,  and  is  supj^lied  by  astringent  ai)i)lications, 

whicli    not    only   act    by   relieving   the   congesti(m,    but    al.so 

promote  a  more  healthy  lymi)h  flow  and  glandular  secretion. 

In   mild  ea.ses   weak   astringent    lotions   suffice,   e.g.,   boric 

lotion  with  zinc  sulphate,  gr.  i.— ii.    to  5  i..  alum  lotion,  gr. 

iv.  to  ^  i.,  &c.     They  should  be  used  two  or  three  times  a 

day,  not  immediately  before  going  to  bed.     Adrenalin  has  a 

transient    effect    in   diminishing   redne.-^s   and    itching.     Boric 

acid   ointment   or  sterile   vaseline   should   be   ai)i)!ied   to  the 

margins  of  the  lids  at   bed-time. 

In  severer  cases  a  jireliminary  ])ainting  with  silver  nitrate 
solution  is  indicated,  repeated  once  or  twice  a  week  if  necessary, 
or  the  milder  protargol  (5 — 10  per  cent.)  may  be  used.  Silver 
iirei)arations  should  not  be  ordered  for  ai)])lieati()n  at  home, 
since  ])rolonged  use  may  lead  to  staining  of  the  conjunctiva 
(argyrosis). 
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Atropin,  which  i 
(li 


ilways  re: 
.f  th 


iitcd  to  l>v  the  iiK"XjH>rienco( 


imieh  inoif  harm 


tlian 


in  iiitiactal)lf  (liscascs  of  the  cvf,  docs 

good  It  causi-s  great  iticoiivcniciicc  from  paralysis  of  accom- 
modation, and  has  htth'  ctTcct  ui'on  the  conjunctiva,  such  as 
it  has  being  (Ick-tcrious.  Apart  from  this,  it  is  extremelv 
dangerous  in  ehlcrlv  pat  icnts,  who  are  siu-cially  hahk-  to  chronic 
ecmjunctivitis.  In  them,  more  than  in  others,  there  is  grave 
(huiger  that  atropin  may  iiu'  .ce  an  acute  att  ick  of  gUiucoma, 
a  disa.ster  which  it  is  impos.sil)k'  to  overrate. 

In  the  more  severe  cases  of  chnuuc  conjunctivitis  tiiere 
is  often  an  abnormal  amount  of  secretion  from  tiie  .Meilx.mian 
ghmds.  It  shoukl  l)e  s(p.eezed  out  of  the  gkmds  l)y  pressure 
on  the  hd  witli  the  thumb  against  a  ghiss  rod  kiid  ui)on  the 
conjim    ivai  surface. 

Angular  Conjunctivitis   (Sipi.—Diplohtrllh  ry    Conjunc- 
tivitis) is  one  of  the  few  forms  in  whicii  a  specific  organism 
cau.se.s  a  tvpical  ciiiucal  picture.      In  it  the  re(kk  ning  of  the 
conjunctiva  is  limited  almost  exclusively  to  the  interniarginal 
stri]),   especially  at  the   inner  aiul   outer  canthi,   and  to  the 
bulbar  conjunctiva  in  the  same  neighbourhood.     Jiesides  the 
conjunctivitis  there  is  also  excoriation  of  the  skin  at  the  inner 
and  outer  angles,  wliich  may  be  very  slight,  a  mere  scuitiness, 
but  isnearlv   always  present.      After  a   few  cases  have   i)een 
seen   the   tvpical    picture    is   very   easy   to  rccogni.se,  but    the 
condition  is  not   alwavs  tyi.ical.     There  is  discomfort,   with 
slight  muco-i.urulent  discharge  :    blinking  is  often  complained 
of.     If  untreated  the  condition  becomes  chronic  and  may  give 
rise    to    definite    blei)haritis.     Clear,    shallow    corneal    ulcers 
may  occur,   but    arc  rare.     They   are   usually   marginal,   but 
may  be  central  and  associated  with  hyi)opyon  {rld<   |).  I'lO). 
A  single  attack  does  not   confer  immunity  and  relapses  are 
not  uncommon. 

l>rlfioh„ii/.~-T\n^   disease     is    due    to    the    Morax-Axenh'ld 

diplobacillus  (Fig-  i>!>)-  'I'l'f-  '>''»^''"'  •■'•""''^*  "*'  l'"'"'^  "*'  ''"■^''■' 
thick  rods,  placed  end  to  end.  They  stain  well  with  basic 
stains,  are  decolourised  by  Gram,  and  are  easily  recognised 
in  films.  There  is  i.n  incubaticm  period  of  four  days.  The 
diplobacilli  are  stronglv  resistant  to  drying.  They  have  been 
found  in  the  nasal  tract  of  healthy  persons,  and  are  often 
present  in  the  nasal  di.schargt'  in  cases  of  angular  con- 
junctiviti;-. 
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Trirlminl. — Diplohaeillarv  cotijiiiutix  itis    rcs|>oiuls  readily 

to  zinc-  salts.     These   may   l)e   applied   in   the  form  of   boric 

lotion  with  zine  sulphate,  <;r.  ii.  to  =  i..  or  as  (li()i)s,  |)refeiahly 

the  former.      It  is  not  known  how  zine  salts  aet  in  the.se  ca.ses. 

for  tliP  dii)lol)aeilliis  will  Lirow    in  cultures  eontainin^  them. 

Boric,  zinc  oxide,    or    iehthyol  (2-.")  per  cent.)  ointment  is 

ai)i)lied  to  the  lids  at  ni'dit. 

Follicular   Conjunctivitis   occurs   frocpiently   in   children 

and  youn<r  adults,  both  eyes  beiuL'  affe'-      '..    It  is  characterised 

by  the  formation  of  small  round  or  oval  translucent  bodies, 

1  mm.  or  2  nun.  in  diamtter,  in  the  lower  fornix  (IMate  I\  ., 

Fiij.  2)  :    they  are  less  commonly  seen   in  the  uppei-  fornix, 

es])ecially  near  the  outer 

and    inner   eanthi,    never 

on  the   plica   semilunaris 

oi'    bidbar     conjunctiva. 

'I  hey    are    raised    above 

the     surface,     are     often 

arranged  in  parallel  rows, 

and  consist    of    localised 

aggregations  of   lyini)ho- 

eytes  —  follicl(>s,  some- 
times wrongly  termed 
granulations  —  in  the 
sub-ej)ithelial  a  d  e  n  o  i  d 
layer. 

Microsco]iically      folli- 
cles are  indistinguishable 

from  the  solitary  lymph  patches  in  the  intestin<\  and  often 
also  from  the  follicles  of  trachoma  (q.r.).  They  do  not  occur 
in  the  normal  conjunctiva  in  man.  The  conjunctiva  is  not 
reddened  or  swollen.  They  jiersist  for  an  indetinite  time, 
causing  few  .syni]Honis,  and  disappear  without  U'aving  any 
trace,  such  as  scarring  (cf.  Trachoma). 

Follicular  conjunctivitis  is  usually  due  to  oven  rowding, 
living  in  badly  ventilated  rooms,  especially  schoolrooms,  and 
so  on.  Isolated  follicles  may  occur  in  the  outer  i)art  of  the 
lower  fornix  in  any  chronic  conjunctivitis  of  'ong  standing. 
They  may  be  due  to  overuse  of  atropin  or  eserin  (vid(  ]>.  181). 
The  children  are  sel(h)m  robust,  and  adenoid  vegetations  in 
the  throat,  which  are  of  a  similar  nature,  are  often  present. 
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The  disease  is  im.hahlv  n..t   c.mtaginus.  and  .kv.t  .levelops 
into  tra.h...na,  as  has  hrcti  hold  Uy  sn,n.-  u-n,!  ..hsorvrrs. 

7'n«/mon.      iM.lhcular  ..onju.utivitis  seldom  n.,,u.n.s  loea 
t,(.atnu-nt.     A  xv.-ak  astiii.p'ut   loti..n  may   he  orden-d,  and 
vellow  oxide  of  mm-ary  introduml  within  th.-  luls  on.,  o- 
twice  a  day.     If  the  follicles  are   v.ry   lar.e   ,.a.ntn,^   w.  h 
silv<-r  nitrate  solution  will  do  ^oo,l  ;    sm.uI''  tollH'l-'"^,  ,' 
tonehed  with  the  aUun  peneil.     Atropin,  ,tn.  use,  should    . 
stopped  or  replaced  by  an  equivalent  niydr.at.e    r./.p.  l^D- 
Special  attention  shoul.l  he  dir<.et,(l  to  the  refra.t.on.  and 

anv  errors  eorreetetl.  .•„*,! 

The  general  health  and  s.u'roun.lin-s  must  lu'  mvesti.aated 

and   i)ut   ui)on  a  sound  basis.  .....  u 

Trachoma  (Syn.-^ln. -u.lar  ConjuortrnUs)  >s  a  mucdi 
,no,'e  serious  form  of  folliculosis,  which  is  rcsponsd>le  ..i  tin 
bhnding  of  enornu.us  nund.ers  ..f  l-eople  in  places  where  it 
is  en.h.mic.  Both  eyes  an-  aln.ost  always  atTected.  It  n>a> 
be  stated  at  once  that  in  England  it  is  a  rare  disease  except 
where  large  numbers  of  Irish  or  aliens  are  herded  together. 

In  making  a  .liagnosis  the  relative  frequency  ot  varums 
forms  of  dis,.as,-  shoukl  always  be  borne  in  mind.  It  is  a 
truism  but  it  is  often  disregarded,  that  an  unusual  type  ot 
case  is  less  likelv  to  be  a  rare  disease  than  an  "nfa"iihar 
manifestation  of"  a  common  one.  A  better  class  child  with 
follicles  in  the  conjunctiva  is  most  unlikely  to  be^  a  case  ot 
trachoma,  whereas,  if  the  child  goes  to  a  board  school  in  he 
east  end  of  London,  xNhere  there  are  large  numbers  of  tracho- 
matous aliens,  the  distinction  of  follicular  cimjmictiv.tis 
from  trachoma  becomes  a  matter  of  great  ditbculty. 

The  changes  met  with  in  the  conjunctiva  in  trachoma  are 
of  two  tvi.es  which  are  oft  on  present  simultaneously.  Ihe 
ixn.illrr,,  tvpe  is  not  specially  characteristic;  it  is  usually 
a  mor,>  dcHnite  form  of  the  papillary  enlargement  and  conges- 
tion xNhich  is  met  with  in  other  severe  forms  of  c.njunctivitis. 
The  conjunctiva  covering  the  iipi)er  tarsus  is  most  affected, 
and  api.ears  red  and  velvety.  This  condition  may  pass  into 
one  with  more  uniform  jelly-like  thickening.  Only  m  the 
comparatively  infrequent  cases  in  which  no  follicles  can  be 
seen  will  the' true  disease  pass  wholly  unsus])ected. 

The  jnUicuhr  type  (Fig.  luO)  manifests  itself  in  the  presence 
of  follicles  in  the  conjunctiva.     When  r-mail  i}ic%   cannot  oe 
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distin^iiishfd  from  tli<-  follicles  of  follii'ular  conjunctivitis,  I 
and  inicioscopical  cxiunination  shows  that  they  are  fimda- 
ineiitally  identical.  They  often,  however,  assume  a  size  and 
ai)i)earance  which  is  seldom  or  never  seen  in  follicular  cnnjunc- 
tivitis,  hut  they  ditTer  most  in  having  a  characteristic  distri- 
bution. The  large  follicles  may  l)e  o  mm.  or  ti  mm.  in  dia- 
meter. They  are  translucent  and  loijk  like  grains  of  boiled 
.sago  ("  sago  grains  "). 

The  follicles  usually  commence  in  the  lower  fornix,  but 
in  most  cases  they  quickly  appear  in  the  i!i)per  also.  Unlike 
what  ol)tains  in  follicular  conjunctivitis  they  arc  not  limited 
to  the  fornices.  They  often  form  a  row  along  the  upper 
margin  of  the  upper  tars\is,  whence  they  invade  the  i)ali)ebral 
conjunctiva,  appearing  upon  the  tarsal  surface,  though  they 
are  less  numerous  in  this  situation. 
They  are  common  about  the  caruncle, 
and  may  be  seen  on  tiie  |)lica  semi- 
lunaris. Follicles  do  not  occin-  on 
the  upper  tarsal  conjunctiva  m  folli- 
cular conjunctivitis  excej)!  at  the  inm  " 
and  outer  angles.  They  are  very  rare 
(m  the  bulbar  conjunctiva,  but  when 
seen  here  they  are  pathognomonic  of 
trachoma. 

The  disease  is  very  chronic  and 
leads  to  much  irritation,  photo- 
phobia, lacrymation,  &c.,  with  some  mucopurulent  dis- 
charge. In  certain  districts  abroad  trachimia  is  endemic, 
and  a  very  acute  form  is  observed.  It  is  very  doubtful  if 
true  ac\ite  trachoma  is  ever  seen  in  England  :  what  usually 
passes  for  it  is  of  quite  different  origin.  It  is  due  to  the 
lowering  of  resistance  of  the  trachonuitous  conjunctiva 
whereby  it  bec(*mes  specially  liable  to  intercurrent  attacks 
of  other  forms  of  acute  conjunctivitis.  This  is  facilitated  by 
the  irritation,  which  leads  to  rubbing  of  the  eyes,  so  that 
contamination  is  readily  brought  about.  The  so-called  acute 
trachoma  met  with  in  England  is  therefore  chronic  trachoma 
upon  w  hich  an  acute  muco-purulent  or  purulent  conjunctivitis 
has  been  engrafted. 

Trachoma    is    an    extremely    contagious    disease.     Patho- 
locrica!  anatomv  reveals  nothing  characteristic,  for  it  la  doubt- 


l-"l(i.  100. — Tnuhnma. 
(N'ettlpshi]).)  '/.  iiH- 
I'lioinik  foUiolpH  ;  h, 
sour  in  typiciil  poKi- 
tidii,  pamllol  wifli  tlio 
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ful  if  the  rcccntlv  disi ovc-ivd  '•trachoma  t.odics  '  an-  truly 
pathoK.u.iiK.ni'  :  thiTo  is  lyinplx'cytic  inHltration  ..f  the  whnU- 
of  the  adc-iK>i(»  lav.T  of  the  parts  of  the  conjuiutiva  atTccted. 
Special  ag^in-gations  of  Ivmi'hocytes,  without  a  detinite 
capsule,  form  follicles  %vhich  are  generally  indistinguishable 
from  those  of  follicular  conjunctivitis.  In  late  stages  and 
large  follicles  the  stroma  and  cells  tend  to  become  hyahne 
and  gelatinous;  sometimes  the  surface  becomes  broken  and 
the  contents  are  extruded  into  the  conjunctival  sac.  In  other 
cases  a  tibrous  cai)sule  forms  around  the  follicl(>s,  which  thus 
become  isolated  :  more  and  more  tibrous  tissue  is  laid  down, 
giving  ri^e  to  cicatricial  bands  such  as  are  never  formed  in 
follicular  conjunctivitis,  and  are  very  characteristic. 

liacteriologv  has  failed  to  elucidate  the  patlu.logv  of  the 
disease.  Various  speciHc  '.rganisms  have  l)een  described,  but 
all  have  failed  to  resist  criticism. 

Trachoma  is  endemic  in  many  i)arts  of  the  world,  *  .f/.,  Russia, 
Poland,  East  Prussia,  parts  of  Austria-Hungary  Egypt,  &c. 
It  shows  a  predilection  for  certain  races,  cij.,  Irish,  Jews,  but 
it  is  not  a  racial  disease  ;  the  predilection  depends  upon  the 
mode  of  life  of  the  indivi.luals.  Extemled  observation  mili- 
tates against   the  view  that   any  race  is  exempt. 

The  disease  flourishes  among  l)eople  who  are  crowded 
together  in  unhealthv  rooms— in  armies,  navie.^  asylums^ 
workhouse  schools,  &c.— wlu-rever  the  lower  classes  are  herded 
toi'ether.  Children  and  debilitated  adults  are  most  suscep- 
tible, but  the  robust  are  not  exempt.  It  is  commoner  in 
low-lvin';,  damp  districts. 

The  disease  is  spread  bv  transference  of  conjunctival 
secretion  bv  means  of  fingers,  f.wels,  &c.  The  presence  of 
much  discharge,  whether  of  true  trachomatous  origin  or  due 
to  intercurrent  ccmjunctivitis,  increases  the  liability  of  con- 
tagion. On  the  other  hand,  scrupulous  cleanliness  suffices 
to  prevent  the  extension  of  the  diseas.-  to  healthy  subjects. 
Trachoma  in  the  earlv  stages  may  be  easily  mistaken  for 
a  simjile  chronic  conjunctivitis.  This  error  will  be  avoided 
if  it  be  made  an  invariable  rule  in  all  cases  of  conjunctivitis 
to  evert  the  upper  lids  and   examine  the  upper  fornices  {rule 

^'  CotnpUr(ilio>!M.—\\h\h    trachoma    very   rarely   affects   the 
bulbar  conjunctiva  ii  not  tuii e4ueiitiy  attacks  thu  cornea. 
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ire   mostly    parallel   to 


Tinr/toni^iloiis  jMitnnts  is  a  lymptioid  intiltratioti,  with  vascu- 
larisatii)ii,  of  tix-  inai'^'in  of  the  cornea,  usually  limited  to  the 
upjMT  half  (Fij;s.  lOl,  (17  C),  hut  teiidiii).'  to  spread  towards 
the  centre  and  to  involve  the  \vh(>le  cornea.  The  upp«'r 
part  of  the  margin  of  the  cornea  in-comes  cloudy,  and  minute 
su|M'rficial  ve.ss«-ls,  s]trinj:inff  from  the  corneal  looj)s,  grow 
inwards  towards  the  centre,  '''he  ha/.ine.ss  and  vascuiari- 
sati(m  increa.se  until  the  upper  half  of  the  cornea  is  affected. 
The  Vi's.sels  are  all  superficial  (ridi  p.  S9),  and  microscopic 
examination  has  shown  that  they  lie  at  first  between  Bowman's 
membrane  and  the  epithelium.  They  carry  iti  with  them  a 
small  amount  of  •rranulation  tiss\ie.  In  later  stages  How- 
man's  memhrane  disappears  and  the  superficial  layers  of  the 
suhstantia   projiria   hei'ome  involved. 

In  progressive  pannus  the  vessels 
each  other  and  ilirected  vertically 
downwards,  anastomosing  little. 
They  extend  to  a  level  which  forms 
a  horizontal  line,  and  beyond  this 
line  there  is  a  narrow  strip  of 
infiltration  and  haze.  In  regressive 
pannus,  on  the  otlier  hand,  the 
vessels  extend  a  short  distance  be- 
yond the  area  which  is  infiltrated 
and  hazy  :  this  difference  is  useful 
in  estimating  the  results  of  treat- 
ment. 

Fn  more  severe  cases  the  vasculaiisation  is  not  limited  to 
the  up])er  ])art,  1)ut  superlicial  vessels  grow  in  from  all  sides 
and  the  whole  cornea   beeome.s  va.scularised  and  o])aque. 

Pannus  is  not  due  to  the  rough  upper  lid  rubbing  upon  the 
cornea.  This  is  doubtless  a  predisjiosing  factor,  but  in  many 
conditions  in  which  the  lids  are  rough  from  some  other  cause 
pannus  does  not  occur.  It  is  not  due  to  ccmtinuity,  since  the 
tiulbar  .njunctiva  from  the  limbus  to  the  fornix  is  unaffected. 
It  is  induced  by  -ontiguity,  probably  by  direct  infection,  and 
this  part  of  the  cornea  is  most  affected  because  it  is  covered 
by  the  lid  both  day  and  night. 

It  may  resolve  completely,  leaving  the  cornea  quite  clear, 
b\it  only  in  cases  treated  early,  when  the  ves.sels  have  not 
vet  destroved  Bowman's  niembrane.     In  other  cases  a  per- 
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..  ,..,,1,,  (,..,..s,u.mllv  tlu-.-nrn.-al  substance 
'""•'"'"  "'"",■■  .that  th.  .•o.n.-a  bu'^.s  muh-r  n.-nmil 
intraocular  l-n-ssmv  an.J  ..ta^  a.lvancing  c«l«c  ..! 

„.,,,,,,,.  ,ausnj,  ;;-•  ^^-  >      %,    uu.rc    .nay    be    ulcc.s    ... 

-•-,„.,_A,art   f...nUu.  resets  ot^;^^^^^^ 

,,,,,,,..     the. nostn.ah,..^^^^^^^^ 

,.y  «l-t..rt.n,.s  o    t^h       a.      A  1^  ^^^^^^  ,^^^,^   ^,„^.,,      It    gives   a 

li.is   is   v.MV   ^'l^'^"^^^  "^     /,,,t„,„t.     The.e    is   always  s.....e 
sleepy    ai.peara.Ace    t..    th  ,.^t,.„,ive  the  shaiu-  a.ul 

sea,rin,  (Fig-  l«  "),  -..l  -  -  -  ;  ^^,.,.  ^^„.„,..,.     i>,,.ss,..e 

,,„sitiu,.ofthel..ls,cs,u.c.aU      1  M   ^     .pp.u.a.u.e  of  white 

-theeve.tea,.,,H.>a-U     .U-J^Jl^^ 

bloodless   an-as   wh.ch    .ua  .^j    ,,,    ,,Uev..ig    the 

scarring.  They  ^-';-'^^'i  J 'dwelling  of  the  conjunctiva 
press,.,e.  Through  '^'\  ^..^  ;'>„).  In  the  late  stages 
Ihe  lias  .nay  »-  t..rnea  on  .^a^  ^:^  ^^.Jfte.ung  ana  absorp- 
the  follicles  inva.le  the  l^"^^  '. 'f,^^,,!  the  later  contract  .on 
t-^  "^  '''"  T  'I'^^t^^c  th  as  may  be  turnea  inwaras 
^•^  '''''  """:'"'"'■•,.<  "lu  a  hes  to  r,.b  against  the  cornea 
(entropion),   caus.ng   th(    '''";   ,,,j. 

(trichiasis),  &c.  (Nn  V'^''^;;;;;;Xscha.-^^^  the  case  n.i.st  first 
Tn»,..../.--If  tne.e  -  '^  '^.  !^  ^^  and  reaucing  con- 
be  trcatea  uith  a  ^^r"  "^  ^Z^^^r^^  'la.lv  uith  silver 
gestion.  The  Uas  f -;  :^  '^  ^^^  J,,,  ,,.  u,.oughly  used 
nitrate  soh.t.o.y    subh.n.d.  lot  ^  .^^^^^^^^^^    ^^^^,,^.^  ^o 

three  or  more  ti.nes  a  da> ,    an 

the  edges  of  the  lids  '^V'';;^-  ''"!•  ^^^,1  ^,,.  „,,,,h  less,  and  an 
In  a  few  days  the  -"J"'f 'V  f.  ^  ,ni,les.  In  relatively 
attempt  must  be  l-^^X^:^  t;  ^ourmg  the  coniunctAva 
slight  cases  thi8  is  best  '^f^^'  '  ^/  .„hate.  The  crystal  is 
J^  a  smooth  cysta  of  ^^  ^^  ,,  ,he  end.  The 
hxc-d  in  a  wooden  holder  anc    is      '^^J  j^  -^      ,,hed 

Ud,  are  everted,  and  the  ^^^^^^  ,,,  ^^Uo  the 

well  up  into  the  "Pl^,  T^^^/^^^  "      the  globe  by  the  stick 
,,,..^    tV,^  \\,\  Leins  lifted  awav  liom   im    h ^^         ^^^  ro.rne&. 
during  the  mana-uvre  so  as  to  avoia 
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Tlx'stirk  is  then  riil)h,Ml  tiiiiilNovcf  the  «  liirlc  of  f  lie  |ial|;cl)ral 
coiijuiictiva. 

The  application  of  tin-  copper  >ti<k  is  \t  ly  painful,  csp»ci- 
all\    (Imini;  the  tiist    few    applications,     ('(Kain   inav   lie  jire- 

oiisly  instilled,  Imt  it  does  not  prevent  the  inleii.'^e  smarting. 


\  1 
It 


is  important  to  start    wi 


th  th 


pper-  toriii.x,  since  ttiis  i.s 


nin.>.t  afTected  and  most  dillicnlt  to  reach  ;  if  it  is  not  done  first 
l)le|)harospasm  and  the  strnjigles  of  the  patient  will  make  it 
impossihlc  aftervsards.  It  is  useless  to  n])ply  coj)per  tou 
;.'ently  ;  it  must  Ik-  Hrmly  ruldx-d  into  the  conjunctiva. 
Some  of  the  sul|)hate  dissolves  in  the  tears,  and  sho'ld  he 
mopped  up  with  a  pad  of  dry  wool,  since  it  is  vei  ,  irritatinji 
to  thecornea.  Pannus  is  no  contraindication  to  the  use  of  the 
(  op|)er  stick,  l)>it  (piite  the  reverse;  copper  sul))hate  applied 
to  the  lids  is  the  best  treatm-.-nt  for  pannus.  The  pannus 
it,seif  is  not  treated  directly  at  all.  On  the  other  hand, 
corneal  idceration  of  any  kind  or  degree  is  an  absolute  eon-, 
traindication  ;  in  these  eases,  even  if  jiannus  is  jiresent, 
reliance  nnist  he  i)laced  on  silver  nitrate  until  the  nicers  are// 
healed,  I'nfortunately  silver  has  little  sjiecific  influence 
over  the  trachomatous  process,  whereas  that  of  copj  er  is 
undoubted. 

The  copper  stick   rnu.st    be   applied   once   daily,   otherwise 


the  ca.se  is  certain  to  run 


indefinitelv.     Sublimate  lotion 


is  ordered  for  home  use  as  before.     Active  treatment  siionid 


■d  out  fo 


id  should  bi 


pd  for 


i>(>  earrica  out  lor  many  weeks  ana  snould  tie  contmuec 
.-.'vcral  weeks  after  apparent  cure.  Tn  the  later  stages  cojiper 
sulphate  <lrops  (gr.  i.ad  5  i,),  or  eojiper  suli)hate  (1 — 1  percent.) 
or  citrate  (10  per  cent.)  ointment  may  be  used. 

In  most  eases  of  trachoma  the  treatment  advised  will  suffice 
to  brin<,^  about  that  condition  of  amelioration  which  is  usually 
described  as  cure.  Relapses  are  common,  f)ccurring  sooner 
or  later,  according  to  the  length  and  assiduity  of  treatment. 
I  am  doubtful  myself  whether  trachoma  i.s  ever  really  cured 
by  the  methods  adopted. 

In  severer  cases  more  drastic  remedies  must  be  employed. 
V  method  seldom  employed  now  is  to  instil  an  infusion  of 
ii'fpiirity  (Abrus  precatorius),  which  sets  up  a  violent  reaction. 
I'quiritol,  the  active  principle,  can  be  standardised  and  its 
<  tion  controlled  by  an  anti-body.  This  treatment  is  more 
rwky  and  probably  not  more  efficacious  than  the  methods 
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a|.|)li(;.l|,.ri.     1.     a     .  ni.r.r.tlaird      sohKiMM     .,1       |Mt(hl..r,.l.".,f 

m  •iviin    in   Lrly.rn,.,..      |,    i,,.,,   |„,,,„   „,.,,|   .,^  ^,,.,,,,^,  .,^    j   ^^^^^_ 

'■''"'  ■  ""'''•'■  ''"■^''  -n.iMiiMaiir.s  it  a.ts  a>  a  caiisli,.  |t  ,s 
I""""'  ""  ""•  l"n.iv  ,,„,!  i^^,■v^,■,\  li.ls.  Thi>  tivatn,.,,!  ,. 
aim  .-I  in.l.raral.ly  |Mintul  aixl  is  f,.llnu,.,|  l.v  j,it,.i,>r  r.a.li,,n, 
ill"  c'liijii  iili\a  and  lid^  liccnrnitm  ciioini- 
'iM>ly  suollrn.  Tin-  |iain  last>  fnr  scvnal 
hi.iM^,  Lrradu ally  dirniniNliitij.'  in  intensity. 
'•■'■■  '"'  'ill'  unin<:  mit  in  icrd  .vater, 
sliiHiM  Im-  a|>|ilir<l  t(.  tlir  lids  iim.icdiai.lv 
after  tlic  a|i|)li(ati..n.  'I'licrc  is  no  <loidit 
tint  niiii'li  IxTictit  is  derived  fnmi  the 
treatment. 

'I'lie  tnllielcs  may  also  !)('  destroyed  hv 
t'l  icliint,'  lliem  uith  a  solid  stick  iif  ear- 
I' 'II  dioxide  snow.  Care  must  he  taken 
t  '  allow  the  tissues  to  thaw  het'ore  the 
evert eil  lid  is  rejiiaeed.  X  ravs  and 
radium  lia\c  also  heen  used,  hut  do  not 
irive  hetter  results  than  the  ordinary 
treatment. 

When  th<'  follicles  are  numerous  and 
very  jiromiiient  the  treatment  is  short- 
ened l>y  attackin^r  them  mechanically,  ft 
ma\  he  done  hy  various  forms  of  searili- 
eation  or  cxjiressioii.  In  iierformin<r  any 
operation  upon  trachomatous  patients 
protective  <:o<r<:l(.s  must  he  uorn  hy  the 
surjieon  and  the  immediate  attendants. 
The  conjunctiva  is  first  tliorou}:lily 
(■(H'ained.  Scariticaf ion  may  he  jierformed 
with  the  tiii(T(.r  nails  -an  ohjeetionahle 
practice -or  hy  a  knife,  needle,  sharp  spo,,n  or  stiff  tooth- 
lu-ush.  The  follicles  may  also  he  destroyed  hy  the  L:alv,'>no- 
eautery   or    hy   electrolysis. 

In  i.rpn.ssi,,,,  imr  of  t'i<-  many  tornis  of  expressor  is  used 
—  .f/.,  (Jra.ldy-s  forceps  ( Fijr.  Ili2),  Knapp's  roller  f.irceps 
(Fijj.  UKi).  The  upper  lid  is  everted,  and  (mi-  limh  of  the 
forceps  is  pushed  up  into  the  forni.v,  the  other  hein^  laid  upon 
the  palpehral  conjunctiva.     The  two  limhs  are  .hen  .,r..=.,..i 


Fk;.    KiL'.    - 
C!railil\'s  l'Mrc,.|) 
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t.-U.tlHT  VMfh  rn.-lrratr  |„n-..  ,m..|  arv  ,lra«„  j„  a  |,nn/..n«al 
'linMlinn  fn.iM  ..nr  ..,,.1  ..f  tli.  f..l.|  tn  thr  ,  t|„.r.  'I'll,.  f„|,|  „f 
tl..'  fornix  sh.Mil.l  .1.  ifus  „,a,u..r  h,.  tlM,rn„.|,K  .nat.irl,.,]  „,„! 
..Mlli.-f..lli(l..sM,,HT/.r.ln„t,  S.Mii.  , ,..■,, „i„i,.n.lth  irnnicdial,. 
a|i|.li<afi(.ti  <if  silver  iiittair  or  .siihlimati-  solr- 
li..ii  (1  ill  2li(M»),  iMit  it  is  l.e.sf  si,„,,|v  t..  apply 
'"l<l  •■<>mpn'ss<.s,  sine-  tlwic  i>  always  c.,,,"- 
si(lcial)lc   icaclidii. 

If  (Im- fdllicirs  ill  til,,  upper  fdinix  arc  \cTy 
lartre'a,,,]  elosely  paelicl  it  is  u,.||  t(.  ((.iii- 
Miniee  treatmrnt  l,y  excising  the  fornix. 
'I'lii'ic  is  always  a  redimdaiic.'  of  tissue  here, 
and  no  evil  results  ensue.  The  upper  lid  is 
•  ■verted  d,,iil,|y  (rl,l,  p.  70)  so  as  to  exj.ose  the 
r.lrotarsal  fold  eoinpletely.  A  silk  suture  is 
then  passed  throu^di  the  fold  at  each  end. 
I''.v  drajruinK  on  the  sutures' the  whole  fold  is 
drawn  out.  It  is  then  .xcised  w  ith  s.^issors. 
if  the  tarsal  plate  is  much  diseased  or  dis- 
torted it  also  may  he  excised. 

I'aiinus  ..'.piires  no  special  treatment,  l.ut 
it  It  fails  to  respond  a  ji>  rilomi/  mav  I.e  per- 
formed, Tn  this  operation  a  collar  of  con- 
,ji"n.tiva,  .-)  mm.  hroad,  is  ( .xcised  round  the 
""'"•■"'  niar^'in.  Tlu-  raw  surface  mav  he 
scar.^d  with  the  ^.'alvano-.auterv,  th.'  oi.ject 
'"■in^r  to  destroy  the  vessels  and'piwent  their 
ic-t(,rmati()n.  Corneal  ulcers  must  he  treated 
oil  trenera'   principles  {ridr  ]>.  •2()\). 

Hvirienie  treatment  must  he  carried  out  so 
'•"■  as  practicahle.  The  influx  ..f  aliens  into 
"'<•  <;i»>t  end  of  L,mdon  ha„  made  trachoma 
■I  serious  menace  to  our  own  [loimlation.     The  ^    ^ 

exclusion  of  trachomatous  aliens  is  nrjrentlv 
'l-'Mianded.  The  isolation  of  tra.'homatous 
-'■hool  chil.lren  is  heinj,'  carried  out  l.y  the 
Metropolitan  A.syhims  iioard. 

^  Trachoma  th.-n  known  as  Egyptian  ophthalmia,  was  spread 
•;•■  and  wide  in  Euro,io  l.y  the  French  armies  during  the 
^apole,,nic  wars       Th..-,.  ;..  .,  ,l„ r  ..    _•.    •,       ,.  .^      ^ 
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Tubercle  of  the  Conjunctiva  is  ific  :    it  nearly  always 

PhmIuccs  iilcnatioii.  ('(mjiinctival  ulceration  should  always 
snjifTt'st  either  the  picsenee  of  an  imbedded  foreign  body  or 
a  tul)ereulons  or  syphilitie   lesion. 

Tul)enie  ocenrs  in  several  forms  ;  (1)  small  miliary  uleers 
usually  (m  the  palpebral  conjimetiva  ;  (2)  granules  on  the 
paliu'brai  conjunetiva  resembling  trachcmia  follieles  (Kig. 
I(i4)  :  (.'})  geiatinous  eoeksconib-like  excrescences  on  the 
forniees  ;  (4)  polypoi<l  iiedunculated  outgroAvths.  The  ccm- 
junctiva  may  be  atTected  by  cxtensiim  of  lupus  from  the  face. 

'I'he  preauricular  gland  is  often  enlarged  and  niay  sup- 
Tlie  di.scase  is  cluonic,  and  the  idcers  ari'  ind  )lent. 

The  i)ati(>nts  are   u,  ually 


pinate 


young,  and  often  frei' 
from  clinical  signs  of 
tubcrcidous  disease  else- 
where ill  the  body. 
There  is  very  little  doubt 
that  the  lesion  may  l)e 
the  primary  seat  of 
tubercle,  the  bacilli  being 
inoculated  into  minute 
abrasions,  which  are 
])robably  always  present 
in  the  conjunctiva, 
caused  by  dust.  There 
is  little  pain  or  irritation 
uiiles.s  the  ulceration  is 
extensive. 
It  is  not  improbable  that  the  .second  tyi)e  is  freq\iently 
mistaken  for  trachoma,  and  it  is  possible  that  it  is  cured  by 
the  treatment   founded  cm  the  wrcmg  diagnosis. 

/V/^/(/>/r';///.  -Scrapings  may  show  tubercle  bacilli.  Sections 
show  t  vpicul  giant  -cell  systems.  In  doubtful  cpses  inoculation 
exiieriinents  should  be  made.  If  a  piece  of  tuberculous 
tissue  is  introduced  into  the  anterior  chamber  of  a  rabbit 
a  typical  tuberculous  iritis  will  ensue  in  two  or  three  weeks. 
IntVaiieritoneal  iiiocu' ition  of  guin(  a-]iigs  i.^  more  satisfactory. 
Von  I'ii'fpiet's  reaction  or  injectiun.s  of  old  tuberculin  may  be 

tried. 

T t 1       Ti...  ,i;..,^..L^^,.  ^Iw>ii1<l  l.o  <.r;i(1ic.nfed    nior(>  esnocl- 
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all\-  as  being  often  the  primary  focus.  The  afTcctcd  conjunc- 
tiva sh(»ui(l  he  excised,  or  if  this  is  not  feasilde,  thoroughly 
sci'aj)e(l  and  cauteiised. 

Injections  of  the  latest  form  of  tuberculin  have  given 
encouraging  results,  and  subconjunctival  injections  of  2  per 
cent,  guaiaco!  cacodylatc  may  lie  .•miihncd. 

Extension  to  the  globe  is  ]H(>bal)ly  rari'.  If  prolonged 
treatuicnt  fails  and  the  disease  s)  cads  it  may  be  necessary 
to  excise  the  eye. 

Syphilis  rarely  manifests  it.sclf  in  the  conjunctiva.  I'lcera- 
tion  of  (he  palpebral  or  still  more  of  the  bulbar  cotijunctiva 
is  always  suggestive  of  the  condition.  Scrapings  should  be 
taken  and  exann'ncd  for  s])iroeha'tes,  and  the  W'assernuimi 
test  should  be  aj)plied.     (S('(   Chap.  XXXI.) 

Some  Rarer  Forms  of  Conjunctival  Inflammation. — 
One  oi-  two  rarer  forms  of  inflannnation  of  the  conjunctiva 
demand  ])assing  notice  since  t.hey  may  be  mistaken  for  those 
already  dcsciit)i'd. 

Conjunctivitis  caused  by  Drugs  (Atropin  Irritation, 
«S:C.). — Some  ])eople  are  particularly  su.scej>tible  to  atropin, 
and  more  rarely  to  e.serin  and  other  drugs,  locally  ap})lied  to 
the  conjunctiva.  The  lids  become  swollen,  ten.se,  and  red,  in 
fact  crysijielatous.  Examination  of  the  conjunctiva  will  often 
show  follicles,  and  even  rarely  a  membrane.  The  cause  is 
obscure  :  .sometimes  the  cimdition  .seems  to  be  due  to  a  sjieeial 
solution  or  l)rand  of  the  diug,  owing  to  some  impurity. 
Workers  with  cry.sophanic  acid  suffer  from  conjiincti\al 
irritation,  and  prolonged  interiud  administraticm  of  ar.senic 
ca\ises  the  same  effect.  1  he  dust  of  teak  wood  is  particularly 
irritating  to  the  conjunctiva. 

Tniittnoit. — In  atropin  irritation  the  drug  should  be  avoided. 
If  a  mydriatic  is  imperative,  some  other  should  be  substituted, 
'.f7.,  duboisin  sulphate,  0-5  per  cent.;  scopolamin  hydro- 
l)romide,  025  per  cent,  to  0-5  per  cent.,  or  hyoscin,  0-6  per 
cent.,  may  be  used,  but  toxic  .sj-mptoms  .sometimes;  occur.  It 
is  said  that  atrojan  nuiy  be  contmued  if  it  is  seru[)ulou.sly 
kept  away  from  the  skin  by  covering  the  lids  with  glycerine  or 
oiniment  uj)  to  the  margins. 

rile  conjunctiva  so(m  recovers  after  cessation  of  the  cause, 
but  astringent   lotions  accelerate  the  cure. 

Sprine  Catarrh  (Stiti     -Vpnial Cnf/irrh) — This  is  a  recur- 
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rent  conjiiiictivitis  ocruninj,'  with  the  (inset  of  hot  weather, 
and  therefore  latlicr  a  sutnmer  than  a  spring  eoiniilaint.  It 
is  found  in  yoimir  peoph',  usually  hoys,  associated  with  tlie 
usual  symptoms  of  mild  eonjuuetiv  itis.  Burning,  itching, 
some  photophohia,  and  laerymation  are  the  chief  symptoms. 
Both  eyes  arc  affected.  In  the  cooler  months  the  e mditioii 
8uhsides  and  gives  no  trouhle,  hut  recurs  with  the  return  of 
heat.  The  di.sease  is  met  with  amongst  all  cla.s.ses,  is  sporadic, 
and  non-<'ontagious.  It  has  hcen  attril)uted  on  insuthcient 
grounds  to  the  action  of  the  actinic  rays  of  the  spectrum. 

Two  types  of  ohjectivc  signs  arc  niei  nith  :  (!)  the  |ial|)e- 
hral  form  ;  (2)  the  hulhai'  form  :  hoth  May  he  (•ondiincd,  hut 
this  is  relatively  rare.     The  palpchral      ,in  is  easily  recognised 

if  t  y  p  ic  a  1.  On 
everting  the  upper 
lid  the  palpebral 
con  j  u  n  c  tiva  is 
seen  to  l)e  hyjier- 
t  r o  p  h  i  cd  a  n  d 
mapjicd  out  into 
polygonal  raised 
areas,  not  unlike 
colthle  s  t  o  n  e  s 
(Fig.  105).  The 
colour  is  bluish 
white,  like  milk, 
atui  tliis  appear- 
a  n  c  e  i  s  s  e  e  n 
also  over  tlu-  lower  palpebral  conjunctiva. 

The  flat-topped  norlulcs  arc  hard,  and  consist  chiefly  of 
dense  fibrous  tissue,  but  the  epit  helium  over  them  is  thickened, 
giving  rise  to  the  milky  hue.  In  \crf  ieal  section  they  resemble 
circumvallate  papilhe.  Iv.sinophilc  leucocytes  are  present 
in  them  in  great  numbers  and  may  be  found  in  the  secretion. 

The  palpebral  form  eamiot    be  mistaken  if  typical,   but   it 
may  resemble  trachoma.     The  type  of  jiaticnt,  the  milky  hue, 
the  freedom  of  the  foinix  from  imjilication.  and  the  ciiaru- 
teristic     recmicncc    in     hot     weather    will    usually     prevent 
mistake. 

The  bulbar  form  is  less  cliaracteristic.  In  it  there  is  a  wall 
of  thickening  at   the  limbus,  more  gelatinous  in  .■ipHcarance. 


Km.   l(t.").  — The  iihIiicIiiuI  foim  nf  snriiii.'  catHrili, 
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Serious  c-oni|)lieations  never  supervene,  and  the  ultimate 
jn-ognosis  is  good.  Occasionally  a  jiceuliar  corneal  ojiacity, 
resembling  arcus  .senilis  in  having  a  clear  zone  between  it  and 
the  limi)us,  is  left,  anu  some  thickening  and  discoloration  of 
the  conjunctiva  may  remain. 

Tnalmnil  is  purely  symptomatic.  Well-fitting  goggles  w ith 
tinted  glass  .should  he  worn.  Tlie  irritation  is  best  relieved 
by  very  weak  acetic  acid,  gt.  i.  to  3  vi.  Adrenalin  gives 
temjjorary  relief.  (Jentic  ma.s.sage  with  the  upj;er  lid  after 
application  of  yellow  oxide  of  mercurx  ointnu'nt  or  1  —  2  per 
cent,  guaiacol  ointment  is  beneficial.  Astringent.s  aie  haim- 
ful  :  boroglyceridc  has  been  iccommended,  with  arsenic  intern- 
ally. Radium  a])])lications  have  given  iclicf  in  .some  ca.scs. 
K.xcision  of  the  nodules,  sometimes  advised,  seems  to  be  use- 
less. The  general  health  should  be  attended  to,  and  adenoids 
and  enlarged  tonsils,  if  ]»resent,  removed. 

Ophthalmia  nodosa  is  a  nodular  conjunctivitis  which 
may  be  mistaken  for  tubercle — pseudo-tuberculous  disease  of 
the  conjunctiva.  It  is  due  to  the  irritation  of  the  hairs  of 
certain  cateri)illars,  and  therefore  always  commences  in  the 
late  summer  months.  Small  semitransluccnt,  reddish,  or 
yellowish  grey  nodules  arc  formed  in  the  conjunctiva  and 
sometimes  in  the  iris.  On  microscoi»ical  examination  haiis 
surrounded  by  jiiant  cells  and  lymphocytes  are  found. 

'/'/■(filnii  lit-  The  nodulesintheconjunctiva  should  be  exci.-ed. 
Otherwise  the  condition  is  treated  on  general  principles. 

Parmaud's  Conjunctivitis  may  b(>  mistaken  for  tubercle 
or  ti-,i(homa.  Tsually  one  eye  only  is  atfccted.  (Granulations 
occur  on  the  tarsal  conjunctiva  or  fornices,  and  the  j)rcauricular 
and  sid)maxillary  glands  are  enlarged  and  may  sui)}iurate. 
The  disease  commences  with  .slight  constitutional  di.sturb- 
auce  and  may  last  for  months.  It  has  been  attributed  to 
bdvitic  tubercle  and  to  a  li'i)tothrix  (VerhoefT). 

Electric  Light  Ophthalmia  (Photophthalmia).^The 
ultra- violet  rays  of  the  electric  light  may  cau.se  extreme  buin- 
ii^g    pain,    lacrymation.     ))hotophobia,     blepharospasm,    and 
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t'oining  on  a  few  hours  latiT.  Tlic  condition  is  goncrally 
caused  l)y  the  hrijiht  Hash  of  a  short  eircuit,  hut  may  result 
from  exposure  to  a  naked  are  lii/ht.  It  is  rarely  due  to  ex- 
posure to  enclosed  arc  or  other  liL'hts  since  the  j^lass  globe 
ai)sorl)s  the  most  deleterious  of  the  ultra-violet  rays. 

Tncihmnt. — Cold  comi)i'esses,  dark  glasses,  and  astringent 
lotions. 

Snow  Blindness. — The  cause;  and  symptoms  of  snow 
blindness  are  the  same  as  of  electric  lighi  ophtiialmia,  viz., 
exposure  to  ultra-violet  rays,  esjiecially  from  'M{\iiiiti>'2'M'  /i/i, 
an  unusually  large  percentage  of  which  is  retleeted  from  snow 
surfaces.  Smoked  or  orange  tinted  (not  blue)  glasses  should 
be  used  as  a  pro])hylactic  measure,  and  they  are  most  etlic  i- 
cious  when  made  \  '  ''rookess  glass  {ride  ]i.  148).  The 
treatment   is  the  .sai  for  electric   light   ojihthalmia. 

I)K(;kmu{.\tivk  Ciiancjks  in  the  ('on.h'nctiva. 

Concretions  {Si/ii  .—"  LiUiidsi.s  "). — Concretions  occur 
as  minute  hard  yellow  spots  in  the  paljiebral  conjuncliva. 
They  are  due  to  the  accumulation  of  epithelial  cells  and  in- 
si)is.sated  mucus  in  depressions  which  are  called  Henles  glands. 
They  never  become  calcareous,  so  the  term  is  a  misnomer,  but 
they  are  so  hard  that  when  they  project  from  the  siu'face  they 
scratdi  the  cornea  and  give  the  sensation  of  a  foreign  body 
in  the  eye.  They  are  connnon  in  elderly  peo|)le.  There  is  no 
reason  to  attribute  them  to  gout,  but  uric  acid  deposits  have 
been  observed  in  the  ])alpebral  conjunctiva  of  gouty  patients. 
Concretions  should  be  removed  with  a  sharp  needle. 

Pinguecula  is  a  triangular  j)ateh  on  the  conjunctiva,  found 
usually  in  elderlv  people,  esi)i'cially  tliose  i-xposed  to  dust, 
wind,  and  so  on.  It  occurs  in  the  direction  of  the  palpebral 
aperture,  the  apex  of  the  triangle  being  away  from  the  cornea. 
It  affects  the  nasal  side  first,  then  the  temi)oral.  It  is  yellow 
in  colour  and  looks  like  fat,  whence  the  name  ([)inguis,  fat). 
It  is  not  du(-  to  fat,  l>ut  to  an  excessive  develo{)ment  of  yellow 
ela.stie  fibrous  tissue.  It  is  ])artieularly  conspicuous  when 
the  eye  is  inHamed,  since  the  pinguecula  remains  rclat'vely 
free  from  congc:;tion  :  mistakes  in  diagnosis  may  then  occur. 
It  requires  no  treatment,  but  ma^  be  removed  if  the  di.stigure- 
ment   is  great. 

Pterygium  (Trrtpu^,  a  wing). — This  is  a  peculiar  encroach- 
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mont  of  the  conjiiiK'tiva  on  tin-  ciinixi  (Fi^'.  100).  It  is 
triangular  m  shape,  and  wlicii  single  is  always  upon  the  nasal 
side  :  when  double  tlie  temporal  one  has  deveio])ed  later.  It 
is  (U"-ived  from  pingueeula.  It  nuist  he  earefully  distinguished 
from  p/<(U(lo-ptt'ri/ijitim,  which  is  due  to  the  tip  of  a  fold  of 
ehemotie  conjunctiva  becoming  adherent  to  an  ulcer  within 
the  corneal  margin.  It  may  occur  at  any  part  of  the  cornea. 
The  conjunctiva  then  forms  a  bridge  over  the  linibus,  and  a 
fine  ))r()be  can  always  Ix;  pa.ssed  beneath  it.  which  is  not 
])ossible  with  a  true   pter\gium. 

The  apex  of  the  pterygium  is  usually  blunt  ;    there  is  no 


Fig.  U)().-  Pterygium. 


ulcer  in  the  cornea  lieyond  it,  as  formerly  described,  but  there 
arc  often  small  o})aeities.  In  the  early  stage  the  pterygium  is 
thi(k  and  vascular:  it  advances  o\er  the  cornea  and  may 
reach  the  j)U])illarv  area  and  interfere  with  vision.  When  it 
cca.ses  to  grow  it  beccmies  thin  and  ]r,\U\  but  never  di.sai)i)ears. 

The  true  pterygium  is  a  single  layer  of  ccnjunctiva,  adherent 
in  its  whole  length  to  the  sclerotic  and  cornea,  though  only 
loosely,  except  at  the  apex.  The  area  of  adhesion  is  always 
smaller  than  its  breadth,  .so  that  there  are  folds  at  the  irpp'er 
aiul  lower  borders. 

Pterygium  is  not  due  to  a  fold  of  conjunctiva  b.  ing  dragged 
across  the  cornea  by  a  progressive  ulcer  as  was  once  tauuht. 
It  is  probably  due  to  nuilnutrition  of  the  oinea,  resulting  from 
tile  ])inguecula.     (Iranulation  ti-sue  grows  in  and  invaginates 
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the  ('iiithclimii,  df.stroyin^'    Howman's  iiu'iiil)iaiu'.     Wlicn   it 
ct'ii.scs  to  projiii'ss  ddisi'  tihioiis  tissiii'  is  fdiiiicd. 

Pti'iygiiirn  is  rare  in  Kn<rlaii(l,  hut  is  coniinoii  in  <liy  ciiniatcs 
with  .sandy  soils,  ( .(j.,  paits  of  Australia,  South  Africa,  Tfxas, 
&c. 

Tridtnirnt. — I'tcryj-'ium  is  hcst  left  alone  unless  it  is  pro- 
jrressing  rapidly  towards  tlie  ])upillary  area,  or  is  very  dis- 
figuring. The  latter  reason  is  not  of  nuieh  weight,  since  it 
cannot   he  removed   without   leaving  a  sear. 

The  ai)ex  of  the  pterygiinn  may  he  destroyed  witli  the 
actual  cautery,  liemoval  is  effected  hy  .seizing  the  neck,  near 
the  corneal  margin,  with  ti.xation  forcejis,  raising  it,  and 
shaving  or  dissecting  the  apex  from  the  cornea.  Care  nnist 
he  taken  not  to  go  too  deej).  The  ))terygium  is  freed  from  the 
sclerotic  for  ahout  half  the  distance  towards  the  eanthus. 
Two  converging  incisions  with  scissors  se])arate  the  apex  and 
greater  part  of  the  hody.  The  conjimetiva  is  then  freed  from 
the  sclerotic  ahove  and  helow  .so  as  to  admit  of  the  two  edgea 
l)eing  sutured  together. 

Pterygium  sometimes  recurs  after  removal.  This  may  he 
only  apparent,  owing  to  vascularisation  of  the  denuded  area. 
If  it  actually  re-forms  and  extends  towartls  the  iiujiillary  area, 
it  must  again  he  removed. 

Symptomatic  Conditions. 

Subconjunctival  Ecchymosis,  due  to  the  rupture  of 
small  ves.sels,  freipiently  occius.  It  may  lie  the  lesult  of  diicct 
injury,  or,  more  commonly,  occiu'  spontaneously.  \  cry 
minute  ecchymoses,  or  po.ssihly  thinmhoses,  are  seen  in  severe 
conjunctivitis,  es])ecially  ()neumoeoccic.  Larger  ones  aeeom- 
l)any  .severe  straining,  especially  in  old  peo])le,  ( .(j.,  on  lifting 
heavy  weights,  vomiting,  &c.  In  the.se  circiunstances  they 
indicate  a  weakness  of  the  vessel  walls,  and  should  he  regarded 
as  a  danger  signal.  Other  signs  of  arterio-.sclerosis  should  he 
.sought  in  the  fmidus  ocidi  and  elsewhere,  and,  if  found,  warn- 
ing of  the  possihility  of  cerehral  hivmorrhago  given,  with 
a])propriate  in.structions  for  its  avoidance.  Very  frecpiently 
no  such  signs  can  he  discovered,  and  the  condition,  though 
unsighth-,  is  tiivial.  Suhconjunctival  ecchymoses  are  not 
infre(iueiitly  seen  ni  children  with  whooping  cough  :    as  a  nile 


DISEASES   Of^  Tin:   CoN.irNfTIVA 


187 


they  need  arouse  no  anxiety,  Imt  retinal  liieriionhages  and 
hvpha'ina  also  oeeur  in  association  with  them,  as  well  as 
cerebral  ha-morrhaf^e. 

More  serious  are  the  iar^'e  sulieonjiuietiva!  eceliynioses 
whieh  sometimes  follow  blows  or  tails  on  the  head.  They 
may  then  be  <hie  to  extravasation  ot  l)loo(i  alon^;  the  floor  of 
the  orbit,  the  result  of  a  fractured  base.  In  fractures  of  the 
s|)henoid  the  blood  a])i)ears  later  on  tlie  t<'m|:oral  side  than 
elsewhere.  Ha'morrhage  also  results  from  severe  or  pro- 
longed pressure  on  the  thorax  and  abdomen,  as  in  persons 
s(|ueezed  in  a  crowd. 

Subconjunctival  luemorrliages  may  occur  in  scurvy,  pur- 
pma,  malaria,  and  .so  on. 

The  inijxirtance  of  .subconjunctival  ha-morrhage  is  always 
symptomatic,  since  the  eye  itself  is  never  endangered. 

Tndltmnt. — The  l)lo()d  becomes  absorbed  in  from  rmc 
to  three  weeks  without  treatment.  Boric  lotion  is  usually 
ordered  as  a  ])lacebo.  Dionin  may  be  used  to  acceleiato 
absorption  in  yoimg  patients,  but  should  not  be  em])loyed 
in  eUlerly  subjects  with  arterio.scler  >sis. 

Chemosis,  or  (edema  of  tlu'  conjunctiva,  may  occur  in 
(1)  acute  intlammi^tions  ;  (2)  in  eases  of  o'ostruction  to  the 
lymph  flow  ;    (3)  in  abnormal  blood  conditicms. 

In  the  tirst  grouj)  of  cases  the  inllamnuition  may  be  in  the 
conjunctiva,  f .;/..  gonorrha^al  ccmjunctivitis,  or  within  the  eye- 
ball, as  in  ])ano])hthalmitis,  hypoi)yon  ulcer.  It  is  also  found 
in  acute  glaucoma.  The  inHannnation  may  be  in  the  acees.sory 
structures  of  the  eye,  iaj.,  a  stye,  a  ])arasitie  bite  on  the  lid, 
dacrvoc  .stitis,  ])erio.stitis,  ()r))ital  cellulitis,  cerebro-spinal 
mening'tis.  The  chemosis  of  ditmin  is  probably  due  to  a 
specific  irritation  of  the  conjiuictival   vessel   walls. 

In  the  second  grouj)  the  jnessure  of  an  orbital  tumour  may 
so  interfere  with  the  lymph  and  biood  streams  as  to  produce 
chemosis,  and  it  is  found  in   ])ulsating  exo])hthalmos. 

To  the  third  group  belong  Bright  s  di.seaseand  theana-mias. 
It  is  sometimes  due  to  urticaria  or  angioneurotic  oedema. 
Recurrent  chemosis  is  sometimes  a.ssoeiated  with  men.strua- 
ticm,  and  it  has  been  observed  in  trigeminal  neuralgia  and 
migraine. 

Xerosis  (.S'//« . — Xcrophthnlmifi)  (f  j/pos\  <lry )  is  a  dry,  lu.strc- 
ioNcouuiiion  of  tile  coiijiuicin  a   \\iinri  ^H•^•n|^  ili  t  \^(i  giiiiipn  iiI 
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cases  :    (1  )  as  a  s<'(iiu'l  of  local  ocular  atTcctioii  ;    (2)  associated 
with  general  disease. 

'I'lie  tiist  type  is  a  cicatrical  dejiciieratioii  ot  the  coiijmutiva 
-  (a)  follo\viii<;  tiachorna,  Imnis,  peinphijiiis,  diphtheiia.  dtc., 
coiiunciicing  in  isolated  sjiots.  ultimately  involving  the  whole 
conjunctiva  and  cornea  ;  (It)  following  exiiosurc,  due  to 
ectiopion  or  jtroptosis.  wlierehy  the  eye  is  not  pioperly  covered 
hy  the  lids.  .\s  the  result  of  the  rare  atT'ction  of  the  conjunc- 
tiva with  pemphigus  the  cicatricial  contraction  of  the  con- 
junctAa  may  he  extreme  and  |)rogressive,  a  sort  of  keloid 
condition  being  induced  (raw  iilial  si, rink- In (/  of  tin  n.n  jiinrlini ) : 
the  lids  may  then  he  ([uite  adherent  to  the  globe,  the  cornea 
being  ()])a([ue  like  skin. 

In  thv-  other  group  of  ca.ses  xerosis  occurs  in  a  mild  form, 
found  in  children,  usually  boys,  accompanied  by  night  blind- 
-.u'ss  (Chap.  XIX.).  and  characterised  by  small  triangular 
white  patches  on  the  outer  and  inner  sides  of  the  cornea, 
covered  by  a  matt-rial  rpsem'.»ling  drie<l  foam,  which  is  not 
wetted  by  the  tears  (Bitot's  spots).  The  cases  usually  occur 
dining  the  summer  months,  and  the  children  are  not  consi)icu- 
ously  ill-nourished.  A  similar  mild  form,  also  associated  with 
nicht  blindness,  is  met  with  in  adults  in  some  countries,  uj., 
India,  but  .seldom  if  ever  in  England.  A  severe  foim  is  tomid 
in  marasmic  children,  associated  with  keratomalacia  (ride 
p.  221)  and  necrosis  of  the  cornea. 

Pathobxjij.—'YXw  chief  changes  are  in  the  c]iitheliiMn,  which 
becomes  epidermoid,  i.e.,  exactly  like  that  of  skin,  with 
graiuilar  and  horny  layers.  The  foan.y  sj;ots  art-  due  to  horny 
epithelium,  which  becomes  cast  otT  into  the  conjmictiv.d  sac 
and  accumulates  in  the  lower  fornix.  Owing  to  this  change 
the  epithelium  ceases  to  secrete  mucus.  It  becomes  dry  :  a 
certain  amount  of  vicaritms  activity  is  set  u])  in  the  Meib  )mian 
glands  (Chaj).  XXXI.),  which  cover  the  surface  with  thcii' fatty 
secretion.  The  watery  tears  then  fail  to  moisten  the  con- 
junctiva. The  so-called  xerosis  bacilli,  which  are  pseudo- 
di])htheria  bacilli,  grow  profusely  under  these  conditions,  but 
they  have  no  causal  relationship  and  are  of  no  importance. 

It  is  to  be  noted  that  xerosis  has  nothing  to  do  with  any 
failure  of  function  on  the  part  of  the  lacrymal  aiijjaratus. 
The  coninnetiva  can  bo  quite  efficiently  moistened  by  its  own 
secretions  alone.     If  the  lacrymal  gland  is  extirpated  xerosis 
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(Idfs  luit  follow,  it  oil  tilt'  otiiii  IiiiikI  tlif  sccrctoiv  activity 
of  ttif  iiicinli:  lie  itM'lf  is  iiii|iaiii'(l  m  losi-;  follows,  in  sjiitc  of 
iioriiial  o|-   iiicicaxd   lacix  iiiul  sccict  ion. 

T iKihiH  nl .  Xerosis  is  a  s\in|itoin,  and  its  trcatiiiriit  iiiiist 
tlicrtfoic  l)c  puicly  symptomatic.  Local  treatment  eotisists 
in  relieving;  the  dryness  witli  horic  acid  ointment,  olive  oil, 
milk,  weak  alkaline  solutions.  &c.  ;  smoked  j^lasses  .should  lie 
worn. 

Jn  the  maiasinic  cases  restoration  of  normal  luitrition  is  the 
all-important  aim.  thoii<.'h  the  patients  have  often  <;one  too 
far. 

Argyrosis  is  tlie  staining  of  the  conjiincti\a  fioiii  jiro- 
lonj^cd  apiilication  of  silver  .salts  (nitrate,  iirotariiol,  &c.)  for 
the  treatment  of  chronic  conjunctivitis,  and  especially 
trachoma.  The  conjunctiva.  |iarticnlarly  the  lower  fornix, 
is  stained  deep  l)ro\vn.  'J'lie  staininji  is  due  to  the  impregna- 
tion of  the  elastic  fibres  in  the  niemhranc  and  vessel  ^vall.s 
with  reduced  metallic  silver.  The  condition  is  very  diilicult 
to  ffct  rid  of,  l)ut  sul)conjuncti\al  injections  of  jiota.s.sium 
iodide  (n\  iij. — iv.  of  a  l{(*  per  cent,  solution)  have  been  advo- 
cated. 

Cysts  and  TrMonis. 

The  only  common  cysts  foimd  in  the  conjunctiva  arc  due 
to  dilatatioi'  of  lymph  spaces.  When  small  th(\se  often  form 
rows  of  little  cysts  on  the  bulbar  conjunctiva  (h/iripfKUujirr- 
/'/.v/.s).  Occasionally  sinyle,  th(tu<zh  multilocular.  cysts  occur 
(hl»ipli(tnciii>m(t).  Larger  retention  cysts  of  Krausc's  acces- 
sory lacrynial  glands  occur  in  th<'  upper  fornix  (fhaj).  XXXI.). 
h  -.iKionjunctival  cy.sticercus  and  hydatid  are  rare  in  England. 
Xon-|)arasitic  cvsts  require  sim]»lc  removal  of  the  anterior 
walls. 

Tumours  of  the  conjunctiva  have  all  a  tendency  to  be 
polvjjoid,  owing  to  the  ])erpetual  movements  of  the  globe  and 
lids. 

Pfipi]li,niat(t  occiu-  at  the  inner  canthus  and  in  the  fornices. 
In  the  latter  ])osition  they  may  be  mistaken  for  the  cockscomb 
type  of  tubercle,  but  the  individual  leaflets  may  be  se])arated 
by  a  ])robe.  They  also  occur  sometimes  at  the  limbus  in  old 
l>eo])le  and  are  then  liable  to  become  malignant.  They  should 
Ik-  removed. 
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.Siw///(  tiniinihiiiKita,  <.'.  ut-i  illy  |h.|\  |»pi<l,  otteii  grow  from 
IcriotoMu  woiiiiils  (ir  tin-  sii.  -;  of  forciyii  Itodics.  'I'hcy  consist 
(if  unliiiaiy  cxiilx  rant  irranuhiti.ni  ti>siic.  Tlicv  arc  coiniiion 
ill  cMi|it\  sockets  aftci'  cx.i-ioii.  ami  at  the  site  of  chalazions 
which  have  hccn  insiiHicicni  ly  scraped  (('ha|i  XXXI.)-  'I'hey 
should    he   removed    hy   scissois. 

FihriinKihi.  also  ^'ciierally  polypoid,  occur  iii  sockets.  They 
riiav   l>e  soft    oi'   hard,   and    re<piire  >iinple  icnioval. 

.\arl  or  n»uji  niUd  mnlis  are  not  unconunoii.  They  are 
white  gelatinous  or  pij;niented  nodules  situated  liy  pre- 
ference at  the  liMd)Us  or  near  the  plica  semilunaris.  They 
have  the  same  structure  as  in  the  skin-   <.'roups.  often  alveolar, 


Vh:.   lU".      I  )iiin(.i(l  iif  the  < jmirti\ii.  in  u  nnincwiiiit 

iiimsiial  siluali'ih.      N'ntc  llif  luiii's. 

of  "nanus  cells"  '"\  close  connection  with  the  ei)itholinTn. 
They  are  conjienital ;  1  tend  to  jrrow  at  pnl)erty,  rarely  hecoin- 
inir  malijinaiit.     They  should   l>e  excised. 

/>r/-/n't)V/.v  are  lenticular  yellow  tumours,  usually  astride  the 
corneal  margin,  most  commonly  at  the  outer  side  (Kig.  1(>7). 
They  are  often  wrongly  called  dermoids  of  the  cornea.  Not 
infrecpiently  there  is  a  notch  in  the  ni)i)er  lid  corrosimnding 
with  the  position  of  the  tumour.  They  consist  of  skin  in  an 
alitiormal  situation,  with  e])idernioid  ei»ithelimu,  hairs,  seba- 
ceous glands,  &c.  They  are  congenital  and  tend  to  grow  at 
piiiinj-fv  ■  the  h.n.ir.'^  also  ijrrow  and  often  cause  irritation. 
Dermoids  should   hv  dissected  off  the  globe  if  troublesome, 
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tfioiiiih  tlirir  rfiM(t\al  (!(«■>  not  |iriKlii(c  much  im|»ro\<'rncnt 
ill  a|i|><'in'iiii('i'.  as  the  site  cit  attacliiiiriil  to  tile  ((iriii-a  I't'inaitis 
(Icllscly    (i|ia(jil('. 

I ><  i)ii<  -li ixiniiilii  (11/  III!  lull  1/  III iiK  II I  ^  ai  (•  rdnjifiiital  f  umoiirs 
fnimd  at  till'  oiiti  r  caiitluis  in  lial  ics,  'I'liiN  ((iiisisl  of  liliroiis 
tissue  anil  fat,  sdiiict  iiiiis  with  (Icnnoid  tissue  on  tlie  snifaee. 
Tiiev  at'e  ii'it  criraitsiileii.  Tlie  main  mass  sliniild  lie  removed, 
tint  it  will  he  found  that  the  fat  is  continuous  with  that  of  the 
oiliit  :    care  must  lie  taken  not  to  injure  the  extrinsic  inuseles. 

Sinn. mil  is  rare.  It  occurs  at  the  liuilius,  is  usually  Jiig- 
niented,  and  most  of  the  |  atients  liaxc  liceii  old.  SarconiHtu 
spread  over  the  surface  of  the  ^'lohe.  hut  larclv  |ieiietrate  it. 
Hecurreiice  and    metastasis  occur  as  elsewheic   in   the  hodw 


Fi. 
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■lidii  (   X  ti). 


Th;\  ma\-  he  al\  eolar  -  (li'ri\  cd  from  na>\i  or  round  or 
spindle  ci'lled.  Tliev  nuist  he  removed  as  freel\-  a.s  |)()ssihle 
and  examined  micro.scopically.  On  the  slijjhtest  sign  of 
recurrence  the  eye  must  he  excised,  and  if  reeiiiTence  again 
t.ikes  place  the  orhit  must  he  exenterated.  A  ditTuse  spreading 
liigiuentation  of  the  conjunctiva  occurs  rarely  in  elderly  people, 
and  has  heen  known  to  give  rise  to  metastatic  sarcomatous 
tumours.      It  should  always  he  viewed  with  grave  stisiiicion. 

Epil/if  lifinia  itccuvs  ])ar  excellence  where  one  kind  of  I'pithe- 
lium  ])asses  into  another,  hence  in  the  eye  chiefly  at  the 
iiiiihus  (Fig.  108),  and  at  the  edges  of  the  lids.  Papilloniata 
ill  old  people  often  take  on    malignant   i)roliferation.     Like 
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sano.nala  ,.,.itlH.l..m.ata  s,.rra<i  ..^..r  tl.r  .nrfa.-  an-i  ...to  tho 
fon.ir.s  ,a..lv  p....t.atinu  tl..  .l-l-.  Tl,..v  l.av.  th.-  .l.a,- 
,,t.n>.ir   st,ur1un.       'I'l..'   t.vat...r„t    is   tl.r   -i-n    an  fo,^  ..u- 

^H'tiial   .aul.rv   afln    tlic   \\\-^\    i.in..%al. 
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'I'lCK  >|M(ial  iiii|)(ir1aiiic  of  dist  >ts  (if  flic  ((niica  (icpcn'ls 
iijioii  the  fad  that  tlicy  often  leave  pcrinanciit  (p|)a(  itics  which 
seriously  lower  the  visual  acuity,  while  the  i  (iinplicatioii.s 
which  not  iiifrec^ueiitiy  attend  them  may  lead  to  the  loss  of  the 
eye. 

ISH.AM.M.XTION    ()■•■    TlIK    ('(iKNKA    (  K  KK.VTITI.s) . 

IiitlammatioM  of  tliccoriiea  may  lie  |iuriilcnt  or  noti-piinilont. 
An  immense  amount  of  research  has  lieen  devoted  to  intlarn- 
mation  of  the  cornea  from  the  earliest  investigations  of 
Hownian  (1841))  onwards,  and  nnwh  of  our  knowledge  of 
intlamniation  in  general  is  derived  from  these  researches. 

Purulrnt  Keratitis,  Ulceration  of  the  Cornea. — Pmii- 
i<iit  keratitis  is  nearly  always  exogenous,  i.e.,  it  is  due  to 
pxogenic  organisms  which  invade  the  cornea  fron\  without. 
The  first  line  of  defence  is  the  epithelium.  Ft  has  been  ' 
pointed  out  that  the  only  organisius  which  are  known  to  he 
aiilc  to  attack  normal  epithelium  are  the  gtmococcus  and  the 
•  liphthcria  bacillus;  but  many  other  bacteria  are  capable  of 
I'niducing  ulceration,  notably  the  pneumococcus. 

When  we  remember  the  expo.sed  position  of  the  cornea  it  is 
not  surprising  that  miiuite  abrasions  are  extremely  common. 
'I'hey  arc  jirobably  of  everyday  occurrence,  but  other  factors 
have  also  to  be  reckoned  with.  Pathogenic  organisms  of  high 
virulence  are  not  always  present  in  the  conjunctival  sac,  and 
if  they  are,  a-  often  the  case,  the  resistance  f)f  the  normal 
tissues  has  to  .  taken  in*o  accoimt.  Tt  is  too  often  forgotten  / 
that  normal  tissues  with  a  healthy  blood  supply  and  lymph 
flow  are  well  armed  again.st  am-  but  the  mo.st  virulent  in\adcrs. 
i.sfn  with  these  prolonged  contact  is  usually  necessary. 
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PLATE   V.     {To  f/tee  p.  196.^ 
Pig.  1  -Nebulae,  with  recent  vascular  ulcer. 
Pig.  2.— Phlyctenular  'lannuB. 
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Iho  (lead  malorial  has  Imcii  lliiowii  dlT  the  ulcer  is  somcwliat 
larfipr,  luit  tli<'  cloiKliiicss  lias  disapiH'arcd.  the  lioor  and 
cdjros  arc  smooth  and  traiispaiciif ,  and  the  rcirrcssivc  static  is 
reached. 

.Meanwhile  vascularisation  has  l)een  <:i)in<;  on  (I 'late  \'., 
Fitr.  1).  .Miinite  su|)erticial  vessels  j/row  in  from  the  limhus 
near  the  ulcer.  They  sujiply  the  jiahulum  to  restore  the  lo.ss 
of  suhstanee  :  they  also  sujiply  jiiotective  suhstance.s  -anti- 
bodies, and  theiefoic  jilay  an  important  role  in  eondjating 
bacterial  infection.  Sometimes  they  an-  so  exuberant  as  to 
overstcj)  the  limits    of    utility,    <  .ij..    in    fa.scicular  ulcer  (rirff 


V 
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When  thi'  ulcer  has  become  vasculari.sed,  everything  is 
pre))ared  for  cicatrisation,  which  is  carried  out  exactiv  as  in 
other  eoriiiective  tissues.  The  fixed  connective  tissue  cells, 
here  the  corneal  coriin^cles,  di\  ide  and  form  mas.ses  of  luicle- 


1- Hi.  lOlt. — \ci-litiil  H<>ctic.ii  (if  a  cMi-niitl  ulcer,  showing  infiltratidii 
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ated  spindle-sha|)ed  cells,  over  which  th(  epithelium  ^tows 
and  is  lifted  to  its  normal  level.  Th"  nuclei  and  vessels 
gradually  disai)i)ear,  and  a  ma.ss  of  fibrous  tissue  is  fornuHl. 
The  fibres  are  not  airanged  regularly  like  th-  n<  rmal  lamelhT, 
so  that  they  refract  the  light  in  various  di'-ections  :  the  scar  is, 
therefore,  more  or  less  opaipie  according  to  its  thickness.  If 
it  IS  very  large  and  den.se  some  of  the  larger  ve.s.-cis  jier.sist 
p(>rmanently  ;  the  smaller  one-  disap|)ear.  Bowman's  mem- 
brane is  never  regenerated,  and  if  it  has  l)oen  destroyed,  as  is 
the  case  in  all  but  very  su|)erficial  abmsions,  some  degree  of 
permanent   opacity  remains. 

During  the  progressive  stage  there  is  lacrymation,  photo- 
I'liobia.  and  jjain,  owing  to  the  cyjiosure  of  the  fibrils  of  the 
oi)hthalmie  division  of  the  fifth  no  ve.     Some  of  the  toxins 
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ant.Mi..r  chainlK-r.  just  ..s  atr,.|.in  (l<..-s  ^^\wu  iiistillci  int..  the 
c.miunctival  sac.  Hm-  thcv  .■xcrt  an  irritative  etfoct  ui.on  the 
vessels  of  thf  iris  ami  ciliary  IxHly.  s..  'iiat  In l)eriemm  of  the 
iris  with  or  without  definite  ciliary  injection,  occurs.  The 
irritatioti  niav  Im-  s<,  <rreat  that  ieucocytosis  takes  place,  and 
lu.lvniori.honuclear  leucocytes  are  i.oured  out  l.y  the  vessels  of 
the'  iris  and  ciliarv  processes.  They  J.ass  ir^M  the  a.;.ieous  and 
^rravitate  to  the  bottom  of  the  anterior  chamber,  where  they 
form  an  hiijmpjion   (V\\i.   l--")) 

There  are  sev(Mal  important  facts  about  hyi)opyon  winch 
must  be  borne  in  nund.     The  pus  cells  do  not  come  from  the 
conu-a,  as  was  once  tlionjiht.     This  is  proved  by  the  followm« 
facts  •    (I )  Descemefs  membrane  is  imi)crmeable  to  leucocytes, 
thou'di  fluids  readilv  i)ass  through  it      (->)  the  cells  .sometimes 
I'ontain  piyment  granules,  obviously  derived  from  the  uveal 
tract;     (3)  if  the  ulcer  has  not   i)eHorated  the  hypopyon  is 
sterile      The  last    fact    is   of  the   jn-eatest    importance,    both 
theoreticallv  and  practically.     Tt  shows  that  the  Ieucocytosis 
is  due  to  toxinF.,  not  to  actual  invasion  of  l.acteria,  which, 
indeed,  are  as  incapable  ..f  pa.sshig  th.ough  the  intact  De.sce- 
mefs  membrane  as  are  leucocytes.     Tt  accounts  for  the  ease 
and  rai.iditv  witl;  which  hn)o]non  is  often  absorbed  :   it  may 
(hn-elo].  in  an  horn-  or  two,  rapidly  disai.pear,  and  as  readily 
reai.pear.     Such  hvpopyons  are  very  fluid,  always  moving  to 
the  lowest  ]>art  of  the  anterior  chamber  if  the  jiosition  of  the 
l,atients  head  is  changed.     The   fact   that   the   hypopyon   is 
sterile  has  great   practical  im])ortance     it   is  unnecessary  to 
nunove  the  pus,  as  is  the  nde  in  all  other  i)arts  of  the  body  ;  if 
the  ulcerative  process  can  be  sto^iped  the  hyix.pyon  will  be 

absorbed.  . 

The  liyi)opyon  may  be  so  small  that  it  is  scarcely  visible, 
being  hidden  bchiiui  the  rim  of  sclera  which  overlaps  the 
cornea.  It  may  reach  half  way  u])  the  iris,  having  a  flat 
upper  surface  in  accordance  with  the  laws  of  gravity.  It  may 
till  the  anterior  c'hamber.  AvhoUy  obscuring  the  iris.  The 
larger  hyi)opyons  are  usually  less  fluid,  owing  t<i  the  formation 
of  a  fibrinous  network  which  imprisons  the  leucocytes  in  its 
meshes.  Such  hypopyons  are  much  less  readily  absorbed, 
and  it  mav  he  necessary  or  advisable  to  evacuate  them. 

The  scar  tissue  which  replaces  the  destroyed  portions  of 
the  cornea  usually  fills  in  the  gap  exactly,  so  that  the  surface 
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is  level.  If  it  is  tliiii  the  resultini;  njiiuity  is  sliglit  and  is 
called  a  >i,hHl,i  (Plate  V.,  Fig.  |)  ;  if  rather  more  den.se  it  is 
sometimes  called  a  tmiciilit  ;  if  very  den.se  and  white  it  is  ealled 
a  liuajma.  A  thin,  diffu.se  nebula  covering  tlic  |>upillarv 
area  interferes  more  with  vision  than  a  strictly  localised  dense 
I'-ucoma,  .so  long  as  the  latter  does  not  hloek  the  whole  ])ii|»il- 
lary  area.  The  reason  is  that  the  leiicoma  stojis  i>ll  the  light 
which  falls  upon  it  (Fig.  11(»),  whereas  the  nehida  refracts  it 
irregularly,  allowing  many  of  the  rays  to  fall  upon  the  retina, 
where  they  hlur  the  image  fori  d  \,y  the  regularly  refracted 
rays.  An  opacity  does  not  neet  .iy  prevent  the  light  from 
iH'ingfocussedupon  the  retina  immediately  behind  it.  Thus, 
a  central  opacity  of  the  cornea  will  not  prevent  the  focussing 
ot  an  oliject  upon  the  macular  icgioii.  for  the  rays  pa.ssing 
through    the    clear    peripheral    parts    of   the    cornea    will    he 
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refracted  towards  the  macula,  only  those  rays  being  cut  off 
which  are  incident  to  the  corneal  surface  at  the  (jpaque  region. 
There  is  thus  a  loss  of  brightness  rather  than  of  definition, 
though  dtlinition  will  also  be  impaired  by  the  superposition 
of  a  diffu.se  entoptic  image  of  the  opacity  uiurn  the  clear  image 
of  the  external  object. 

When  Bownians  membrane  has  been  destroyed  the  opacity 
iw  permanent,  but  even  then  it  tends  to  clear  more  or  less. 
The  younger  the  patient  the  more  clearing  nuiy  Ix'  anticipated. 
The  deei)er  the  cicatrix  the  less  it  cleans  :  ix-rforating  wounds 
remain  permanently  opaque.  This  fact  is  well  illustrated  by 
tlie  punctures  mad;^  by  discission  needles  in  needling  cataracc  ; 
they  remain  as  grey  spots  in  the  cornea  throughout  life. 
\'asculari.sation  i)lays  a  part  in  the  clearing  of  corneal  opacities, 
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asissl.oun  l.ytl...  fart  tl.at  thry  .I,,.,-  li,.,  in  thr  i,n„u.,liato 
Vicinilv'   (it    the    vessels, 

KxtreM.ely  tJ.in  e.eatri.-es  may  I.e  almost  ,„■  ,,M,(e  ,,a,.s. 
parent.  In  th  n.  there  .s  nften  ,ieli.  ,e„t  sear  tissue  torn.e,! 
•so  that  thi-  surface  ,s  llattene.l  „r  even  in.h-nte.l.  Sneh 
'•'"•nea  f„r, I.  ean  only  he  s..en  hv  earefullv  exauMnin.  the 
•■•"•"•'''I  n-Me.V  (ri.h  p.  ,S4),  hut  th,.y  eaUse  ennsi.lerahle  .lefeet 
ot   visual  acuity. 

From  the  sa.neeaus,.  (hlieieney  of  s.ar  t  issu..  the  cornea 
M.uy  he  mark.'dly  thi.mer  at  the  site  of  th..  ul,.r  than  else- 
^^l";'v.  Ihe  sear  max  then  hul-e  ahov  the  s.uface,  ou  in-r 
t..  ni,.tfe,.tual  resi.stance  to  tlu-  normal  intrao.-ular  ,.r,..ssnn" 
As  the  cicatrix  l.ecomcs  consolidate,!  the  hul-in.^  mav  dis- 
■M>P<'Hr,  or  It  may  remain  (.ermanently  as  nn  ,  rialir  rin,in  r 
(keratectasia  from   nlicr). 

Some  ulcers,  especially  those  due  to  th.-  |mcumococcus  and 
septic  organi.sms.  cxfiid  rapidiv  in  .h.pth.  There  is  then 
«rave  dan-cr  of  perforation.  The  uhoh.  thi..|<ness  of  the 
<-<Tnea  except  Dcscemefs  memhrane  an.l  a  f,.u  corneal  lameihe 
nu.y  he  destroyed.  Descemefs  memhrane.  .ike  other  clastic 
Mu-n.hran<.s.  ofh.rs  ^n'eat  iv.si.stancc  to  intlammatorv  processes 
n  IS,  however,  unahle  alone  t..  support  the  intraocular  pres- 
sure :  It  therefor.-  hccoiues  protnide.l  thr-u-h  th.'  ulcer 
appearing  upon  the  surfac,.  as  a  transparent  v,.si,l,.,  which  is 
called  a  ^cratoalr.  This  may  persist,  surroun.led  hv  a  white 
eicatricial  ring,  o,-  it    mav  ev.-ntuallv  ruptuiv 

Perforation  and  iLs  , ff<rl.s.~-\\]u^n  an  ul<  •  M,.rf..rates  the 
aqneou.s  .suddenly  escapes  and  the  intrao.ular  pn-ssur..  sinks 
to  zero,  ,.c  t..  the  atmosplH.i,-  pr.-.s.sure.  Th.-  iris  and  lens 
are  driven  forwards  into  contact  with  th.-  hack  of  th.-  .-or„,-a 

1  he  effect  of  perf..ration  upon  the  nutrition  of  th.-  ,-orn,-a  is 
go.Kl  :  owing  to  th,-  ,liininuti,,n  of  intrao,ular  pr.-ssu.v  the 
ditfu.sH.n  of  lymph  through  the  (-orm-a  is  facilitat,-d  ric-n 
turn  usually  c-eas,-s,  pain  is  all.-viated.  and  cicatrisation  pr,',- 
ceeds  rapidly.  The  ,-ompli,.ations  which  atteiul  p,-rforation 
are  however  of  extn-iiu-  ilanger  t,.  sight  an  1  ,.v,-n  t,.  th,-  nre- 
Hervat.,.n„f  the  ey,-.  Th,-.s,.  ,-omplications  vaiT  a,cordin.'  to 
the  po-sition  and  size  of  th,-  p,-rforati,)n. 

Usually  the  perforati,.n  takes  pla,-.-  opposit,-  .nine  part  of  the 
im,    which   therefore   lines   the  ap,-rture   wh,-n   the   acnic.u.s 

csoaiK's.      Llie  n-w  lu./.m.ino  ,_,.,.. j  .i   ,     ,i 
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nj: 


illS4  .stii|.liylolii,l  will  lie  |i;iilial  ,  iftol.il  ;i  t  ( it  al  >t  ajiIlN  loina 
willfiiNiic.  Tlir  Itamh  of  xai-  ti»iii-  nii  tin-  -~ta|iliyl(iiiia  \aiv 
ill  hiciillli  and  I lii(kiii-->.  pindiiciiiL'  a  loliiiiatid  siirtacc, 
liciicc   ihc   name    {aTti4>v\i],  a   ImiikIi   <if  j^'rajifs). 

If  the  |i(  rtniatiiiii  liapiiciis  to  lie  ii|i|iusitc  tlic  impil  it 
caniKit  i(f((p\fr((l  with  iris.  'I'lic  iiiipil  (ifti-ii  Ix-coiiics  adherent 
to  the  iiiaijiin.  and  the  aiiertiire  liicdiiies  tilled  with  exudate. 
The  anterior  ehamher  is  then  re  foinieil  \eiv  slowly  :  the  lens 
remains  Ioiil'  in  eoiitaet  with  the  ulcer,  and  iiermaiieiit  o|ia<ity 

may   oiciir    in     it 
(lull  riiir        III fi.-<iilii r 
fiilniiirl    [  l''it.'.    HI  ). 
A  s     t  h  e     anterior 
(liamher       re  tonus 
the    exudate    lillillg 
the  opening,'  is  siih- 
mitted  to  strain.    It 
fre(|uently  rujitures, 
especially      if       the 
patient     is    restless. 
This     procc>>    may 
lie     re|)eated     a^'aiii 
and   auaiii,  so    that 
the     opeiiinii     may 
hecome    permanent 
(•Dim III  lisliilii . 
The    sudden     le- 
ductioii     of      intra- 
ooilar  pressure  wluii 
the     pert  o  r  a  t  ion 
o  c  c  u  r  s      icmoves 
support  from  all  the  intraocular  hlood  vessels.     They  hecoiiie 
dilated    and     may    rupture,    inlriuiriihir   lidninnlKKji     taking 
place.     The  retinal    vessels    may    rujnure,    causing   vitreous 
lnvinorrhaiie.  or  the  choroidal,  causini;    suh-retinal    or    suh- 
choroidal    ha-morrhage.       It    may   be    so   profu.s(>   that    the 
contents    of    the   ulohe   are    extruded  with    the    outflowing 
blood  :     indeed    in    ^•ely    rare    cas(>s    the    ha-morrhage    may 
endanger  life,  for  it  is  most  likely  to  occur  in  old  people  with 
atheromatous  ves-el.s. 

Finallv.   the  organisms   which   have  caused   the   ulceration 


Fifi. 


111.  .\iiliihii-  sta]ihyloina.  slmuin;; 
also  an  uTiliiii.i'  ca|].-<iilar  ( pyraniidal  1 
catarait.      (K.   I..  O.  H.  Musi'uiii.) 
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.><>l 


(if  tlic  cciirica  lna\    ^'aiii  accfs-;  tn  the  ilititKH   nt  tl 


IC    (•\  !■ 


><     ll. 


result  lit  |iii  tinatiiiii.  the  \  it  i<(iii>  act  iiil'  a^  all  i\(  (•iicnt  (  nil  ii 


(iiiiiii        I'unil'iil  1 1  iilii-ci/clil 


IS  ur 


thus  lie  set  u|>.  a  icsult  csiifciallv    |iiniii-  t 


l\i|i    ,  ■nin/  htlillltliltl-^    iiiav 


(1  occuf  III  L'liiiiiri  (lu'al 


ilitli aliiiia    anil    in    liy|ii.ji\()ii    ulcer    ('/.c). 

7'i'  iiliiii  lit  nf  I  'iKnni/iliriitiil  I'll,  IS.      Cleanliness.  Iieat.rest. 


anil    |iintecti(iii    are   the   tiiiidaiiienlal 
iiietit    lit   ciirncal   iilieis 


lUIL'leal    cleanliness    I 


|)iinciii|es   lit    the    Heat 
s   the   luincnih 


llicll  sllnllld   regulate  the   u--e  i  it    I 

.1 


iitiiiii-  .     heat    i-  ciiipli  \  e(i  ti 
|ire\ent   stasis  and  enciiuia;.'e  re|iair  ;    Imal  lot   i-  att, lined  li\ 


tl 


le     ll^e     lit 


al|-o|iili  ;      lot     and     |iii  iteet  imi     tiniii     deicteliiiiis 


cAternal   a'jeiieies   aic  aimed   at    in    the    use   nt    liandai. 


'i'iie    ii|ililiai\     ticatniellt     nf    a     silll|ile     uncii|ll|>licated     llleef 

le  ciinjunctisal   sac   i>   washed   nut    eaictulh, 
eonsiderahle  i|uanti.\    ot  ii 


Is    a--    InlJiiWs. 

tin 


'11 


ee  111-   lllnre   t  lilies  a   (la\     W  llli    a 
mild  antiseptic    Intiini.   uliieli    slmnld    li 


iscd    a-    iiut 


as   can 


lie   liiiille  (  uiiitiiitaliK    (rlil,     |i      I."»i>)        jt    acts    pi  inci|iall\     l)\ 


wasliiiiL'  aua\'   secretmns  and 


iieciiitie   material,    which   cari\ 


w  It  h  t  hem  maii\ 


it  tl 


le  (iruamsins  a 


nd  tl 


leir  1 1 1\ ill- 


It 


nil- 


|)iissil)le  til  apply  antiseptics  siitlieiellt  l\  stldii;:  tn  kill  the 
or^'anisius.  hence  it  is  of  little  iiii|iiii  taiiec  uliether  weaU 
sul.liiiiate  lotion  (I   in  SH  C  )  o|-  >ini|)le  Imrie  lotion  he  used. 

After  each  irri^'atioii  a  diop  of  I  per  cent,  atropin  solution 
or  a  small  lump  of  1  per  (cnt.  atiojiin  ointment  is  introduced 
lift  ween    the   lids. 

A  protective  handaj.'i'  is  then  ap|)lie(!,  Tt  consists  of  a  pad 
oi  sterile  yami.'ee  tissue,  or  a  layer  of  cyanide  j;au/,e  co\cred  l)\- 
a  pad  of  cotton  wool,  kept  in  place  liy  a  l>aiida}.'e,  tirmi\  hut 
not  tijihtly  applied.  A  simple  tie  h;;i,da^fe  siifliees.  Tlii^iisof 
siitticieiit  kiijith  to  pass  lound  the  head  and  tie  hehiiid.  It 
passes  oblitpiely  ahove  the  sound  eye.  over  t  he  ulcerated  eye. 
and   under  the  ear  of  tlu'  side  of  the  affected  e\c,   where  the 


handi 


i^'e  IS  (;iven  a  sin^ile  turn  ;    the  eiu 


Is  are  tied   iiist  al 


the  occipital  protuherance. 

This  treatment  suffices  for  mild  cases. 


In 


more  severe  eases 


hot  ii 


imentations  slioii 


Id  be 


applied  in 


the  intervals  between  hathinu  witii  lotion,  which  should  be 
done  more  frequently — every  three  oi'  four  hours.  The  com- 
presses should  be  made  of  laifze  round  pads  of  plain  or  boric 
lint,  on  one  surface  of  which  gutta-percha  tissue  is  sewn.  The 
compresses  are   placed   in   a  cloth   and   immersed   in   boiling 


2()2 


i)isK\si:s  (»r  'IIII-:  \:\\-: 


water  ;  |p\  k((|iiiit;  the  (  Mil>  <il  tli<'  <l<>lli  <iut  ol  llif  ualt  I  and 
tiiriiiiij.'  lliiiii  III  (i|i|Mi>iti-  ilii  I  (  I II  III-  till'  (Xcf.--  c)t  till  walcc 
is  wrilli^'  nut  Wlllinllt  Maldillj:  the  liliyrls.  'I'lir  (iilillilis-  is 
applicil  as  hot  as  can  lie  iMirtii'.  It  is  at  once  covticd  uilli  a 
lai't-'c  |ia(l  lit  li'it  (iiltiiii  uiidl,  and  liatnia;j;cd  iiitd  |Hi>ili(iii. 

.\trii|iiii  has  a  tuntnld  tiiiK'tinii  in  tlir  ticat  iiK'Mt  (it  (niiiial 
iil((i>.  Ill  I  lie  liist  |ila((it  Ui'C|is  the  fvc  at  ii'>t  liy  |iaral\  siiij. 
the  i(itiiii>ic  11111-.1I1-.  Iintli  the  spliiiK  tcf  iridis  and  ciliary 
niii>(lc  In  the  .>e(ciiid  |ila(  e  it  |iie\eni>  must  n!  the  dan;;er- 
niis  results  (if  iriti-  (/■('/'  |i.  J4!t).  (  ■>rneal  ulci  !-  are  al\\a\s 
aec()iM|)anied  liv  luoic  <ir  less  iiidie  and  ciliars  li y|i('ra>niia, 
and   actual    inllainniat  kui   (itleii   (leenis. 

I'lserin  iias  lieeii  reediiiiiK  nded  instead  (it  alKipin  in  tlie 
treatment  uf  .-  .iiie  ulcer-.      It    has  lieeii  held  that    |ii(ila|i>e  i> 

los  likel\  t(i  (iceiir  when  a  |ieri|iliei  .ll  nil  (I  jKltdiales  it  the 
)iU|iil  i-  ((intiaeted.  This  i-  a  tallae\  l'!\ell  with  e(ini|p|ete 
dilatalidii  under  ati('|iin  the  |>u|iil  at  (iiicc  cdntiact-  when  the 
a(|ue()us  esca|i(s.  The  iilijeeti(iii>  td  e>erin  an  that  it  jire- 
\<'tits  resi  1)\'  keejiini.'  the  s|ihiiietei'  iridis  and  ciliary  muscle 
in  a  state  df  tdiiie  cdiitraction,  that  it  iriitates  the  iris  and 
tends  td  increase  iritis,  witli  e(in-e(inently  urealer  risk  df  tiie 
fdinialidn  df  jidsteridi'  synechia',  atid  tint  it  causes  disenin- 
fort  or  cxi'ii  pain  in  t  he  e\c.  It  is  ne\  er  td  lie  u-cd  fdi-  a  simple 
ulcer,  th()Hf,'h  it  iiia\  have  hcncticial  etfccts  jn  -pccial  cludnic 
tyjies   (,/(/(    p.   220). 

Any  cdiit  riiiutdiy  cause  foi'  ulceral  idii  must  df  cdurse  receive 
attcntidii.  I'ldiuinent  amdiii;  such  cauxs  aic  cdiijiinctival 
cdiiditions  and  ^'eneral  malnutiitidii.  Thu>.  tlie  iik cis  assnci- 
ated  witii  trachdiuatdus  paiinus  will  ikiI  heal  if  tne  lids  aic 
nejilectcd    {ridi    p.    17()). 

In  purulent  conjunctis  itis  and  tiachdiiia  the  lids  -hdiild  i;c 
painted  witli  >il\ci-  nitrate,  e\cii  durinj.'  tlie  prdLrres.-i\  e  ,-taue. 
Tlic  cdppei-  stick  must  iidt  lie  Used  in  trachdiiia.  dw  in^'  to  the 
irritative  cfTcct  iipdn  the  cdi'nea.  'J"he  ]ircs(nce  df  nuich  cnn- 
jiincti\al  dischariic  is  a  cdntiaindication  to  the  use  of  a  l)an- 
da^i"  ;  the  Iji'iietit  derived  from  it  is  more  tlian  counteiacted 
by  the  retention  of  secretions  {n'lli  p,  l~)'S).  It  must  he 
replaced   hy   a  shade. 

T(t  restrain  children  from  tonchinji  their  bandages  a  straight 
splint  may  he  applied  to  the  front  of  the  arm,  reaching  a  little 
beyond   tiie  eii)o\v,   thus   [irexcntiiig   liexion. 
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-»(»:; 


In  (l.l.ilil.ilr.l  ;„|„lt>  or  ,,1.1   |M.,|,|,.  Mii.l   m.na.Mnic  ,IiiI.|,,.m 

III'     liMll(||tl!_r   ,||.  i.l    llir  rnll>titll*lnll    l,\    -nnd  (nn.l.  fivsll  air    ,ui.| 


lollies  IS  often   II 


iMilit 


lore  ini|io|,ilit    tli.iil   llie  Ire.itlllelil   of  (lie  loeal 


|o|i. 


\\l 


Kti  cieatiisation  i-  eoiii|.lele  and  all  initaliv 


|iasse,|  off  an  atleiii|  t 


•  '  siuns  ria\e 


iiiiist 


transparent  as  |ios.sil)ie.     '|'|i,.  n-s 


made    Id   render   i| 


int:,   luit  cieatri 


nils  are   iisiialK    d 


■cs  clear  eoiiNideralily   in   voiiml' 


in  iiian\   others  a 


Mat  if  \  ii 


flic  course    of    iiioiitli>    or 

indicated,  l)e^'iiiiii(i|_r  ^jtli  ucak  iriitants  and 


to  stroiiL'cr.      InsiitHatioiis  of 


ic   .scar   as 

isa|i|ioiiit 

piiticdts,   and 

iLT  ini|iro\iiiicnt    iiia\    lie  noticed  in 

years.     StiimilatiiM,'    trcatnient    is 

|ii;ssint.'caiitioiislv 


lincjy  poudcrcd  calonicl  max   li 


Km:.  1 1: 


-nil;;  s  s 


Iv 


|M-ciiluni.      'I'liis  t"( 


|if,  us  it    ki'eps  the  I 


iiri  is  iirecrrahlr  Ici  il 


ashes  111 


It   1. 1'  til  •  lielil  ,,| 


le  iirilitiiir\ 


iperatiiin 


used  first .      If  it 


IS  ue 


iiorn 


c  dilute  yellow      xidc  of  men  iirv 


•  'int'iK'nt  is  cin|.loye(i.     .\  small  hmip  of  the  ointm.  nt. 


to  ?  I.,  i 


ill.   u 


5  i.,  is  placed  iii  the  conjiiiicti\ al  sac  and  iiil,l;c,|  in  jrcntlv 
'V   rotatory   movements  of  tde    upper   lid    i,v    means  of  tlie 

employed  three 
it  IS  not  resented 


lintrer.      The   massairc   with   tf,e   lid  should  I  , 

times  a  day  for  periods  of .")  to  jC  minutes.      If 

■stron^rer  ointment,  uj)  to  jzr.  xvi.  to  =  i.,  is  used.     As  the  eye 

lieeoiiies  accustomed   to  one  form   of   irritation    it 


IS     U( 


change  the  drug  fniui  time  to  ti 
may    l)e   added    to   the   ointment, 

application,  especially  for  the  tii.sf  feu    times,  it  cause; 
twlema   of   the   conjunctiva    and   a    burning   sensation.  "I'h 
on  should  jnake  the  first   application,  as  the  jiatient 


II   to 

Dionin,  .")  to  U    yvv  cent., 

or  u.sed   in   solution.     On 


great 


siiri'c 


IS 

le  stiniiilation   nf  the   lil>.(wl 


often  alarmed  at  its  .severity.     Tl 

and  lymph  How  induced  by  this  drug  is  undoubtedly  beneficial. 


•104 


1)Tsf<:asj-:s  of  the  rvk 


111  very  intractal)l(     .tscs  tlic  same  ctTect  may  lu*  piodiiccd 
by   siilicniijiimtival    injections   of   2    to    IC    per   cent,    sodium 


a  V-  !l 


Fii;.    113.     Or.li 


nary   lixivtiim   fon 


flllfl'pK.        'I'llC  UlttlT  Sllduld  l)C  IIS 

K'rip  iif  tilt-  cpisclcnvl  tissue  is  di'siicil 
uiiHtcaily  patit'iit  iinilcr  cifiiii 


Kic.    I  It.      Clau    (i\nli..| 
1  (inl\  u  liiMi  a  paiticularly  Inn 


.;/..  Ill  ii|(cralinj;  iijxni  an 


11 


chloride  solution  after  instillation  of 
minims  of  sterile  sointioii 


eoeain.     Ten  to  lift 


een 


Mil'    illicr'fi»l     iindor    flw.    l.iilK 
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juiKf  iva  as  f,,r  as  possil.!,.  iH-hind  the  upper  part  of  the  linihus 
llie  pa.n,  which  ....y  1)0  sovcic,  is  diminished  l.v  th..  addition 
ot  -  per  cent,  cocam,  or  C-I  per  cent,  acoin  to  tho  soh.tion 
il...  injcrtmns  should  not  In-  repeated  m..re  thar.  onee  a  week' 
(,)ld,  degenerated,  ofter.  calcareous  cicatrices  are  I.est  left 
alone,  since  they  are  lial.le  to  break  down  and  form  very 
dangerous  ulcers,  owing  to  the  lack  of  resistance  in  the  scar 
tissue. 

If  a  small  dense  leucoma  covers  the  i)upillnrv  area  visic.n 
XXII  '^   '"""'''    '"'I'l-oved   hy   an   optical   iridectomy    (Chap. 

Keratoplasty,  the  excision  of  a  disc  of  A 

scarred  cornea  and  its  re|»lacement  hy  a 
disc  of  clear  cornea  from  a  rabbifs'  or 
Inimaii^  eye.  is  practically  never  success- 
ful. The  new  tissue  ra])idly  becomes 
iipaque. 

Some  impi(,\(.ment  in  appearance   ma\ 
be    obtain<-d    by    tattooing    den.se    leuc(i- 
inata.    It  is  only  suitable  for  tirm  smooth 
■^cars  in  j)erfeetly  quiet  eyes,  and  is  even 
then  not  without  danger.     Indian  ink  is 
tattooed    into   the   .scar   with    a    grooved 
needle,   under  cocain,  and  with  thorough 
antiseptic    i)recautions.      The    eye    must  I 
'K't    be  held   with  fixation    forceps  since  ' 
the   punctures  in  the  conjunctiva  will  be 
tattooed  :    smooth   forceps  must   lie  used 
'•I-  none   at   all.     More  justifiable  is   the 
tattooing  of  small  central  nebula-:   it  has 
tl'«"   etTect   of  cutting  off    the    irregularly  refracted  rays,   so 
that    Vision   is   improved   {n'rir  j).   K)7). 

Trrntnunt  of  Cum  plicated  {'Irrrs.-  If  perf.iration  is  imminent 
special  means  must  bo  adopted  to  ])revent  it.  The  patient 
should   be  eonfined  to  bod,  and  l-xatives  given. 

It  has  ahvady  been  pointed  out  that  perforation  im})roves 
ttie  nutrition  of  the  cornea.  I>ei-foration  may  sometimes 
I'o  antici|-ate<l  with  advantage  l)v  fxtracmUsis.  %  this 
l""oedu,v  the  aquoou,  .s  evacuated  slowlv.  and  the  more 
dangerous  ivsults  of  perforation  may  be  avoided.     Another 


Fk;.    II;i.      Fk;.    ll(i 
Broad  nccdlos. 
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Mi 


I'aiaccnttsis  mav  Ih'  jxTtdiiiicd  lliiou'jli  the  tliKir  of  tlip 
ulcer  <ir  jii.->t  inside  the  )H-ii|iliciy  of  the  coiiica.  \\  luii  the 
a(|iU'ous  ',,  s  escaped  and  tlie  itillanied  iris  comes  in  contact 
\\ith  tlie  eoinea  the  most  acute  |)ain  is  felt.  If,  tlierefoic,  the 
patient  is  \(iy  nervous  a  <:eneral  una'sthetic  should  lie  used, 
])ut  it  is  to  be  a\(tided  if  ])()ssil)le  on  account  of  the  straining 
and  vomitinji  which  may  attend  its  adiuinistiation.  When- 
e\er  possible  the  eye  is  thorouiihly  eoeained  hy  instilling  one 
droji  of  a  :.'  per  cent,  solution  I'very  five  minutes  for  a  (piarter  of 
an  houi',   the  lids  iieing  closed  duiinir  the  internals. 

The  i)atient   lies  upon  his  back  upon  the  operating  table. 

Tlie  conjunctival 
sac  is  \\ashed  out 
with  warm  boric 
lotion  or  saline.  The 
speculum  (Fig.  112) 
is  inserted,  and  the 
eye  is  fixed  with 
li.xation  force])s 
(Figs.  113,  114)  hy 
taking  up  a  fold  of 
conjunctiva  at  a 
convenient  spot 
close  to  the  corneal 
nuugin.  The  ])oints 
of  the  f()rce])s 
should  be  ])ressed 
well  into  the  con- 
junctiva so  as  to 
include  the  epis- 
cleial  tissue,  other- 
wise they  are  liable 
to  tear  the  conjunctiva  if  much  traction  is  e.xerted,  as  by 
an  involuntary  movement  of  the  patient.  The  incision  is 
made  with  a  broad  needle  (Figs.  11.").  IIO),  preferably 
oiu-  l)ent  on  the  tlat  or  a  keiatome  (Fig.  117).  or  a  |)ara- 
eente.sis  needle  (Fig.  J 18).  If  the  floor  of  the  ulcer  is  to  be 
incised  the  j)oint  is  in.-.erted  here  so  that  the  blade  makes  an 
anirle  of  aliout  4.")^  with  the  cornea.  Directly  it  is  push(>d 
through  the  floor  the  plane  of  the  blade  is  altered  .so  that  it 


I 


1 


k; 


Fic.    117. 
Kcratimir. 


IIS. 
I  )<siiuirrrs 
jijiiaf'fiilf- 


SIS 


ni'cdlc. 


tl 


Fic.    int.— 
Spat  uIh. 
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iinminc-nt  .lanfror  of  wr.nndin.  (Ik-  l,.n.s.     Th,>  in.st,uni«-nt   is 
IM.sfuHl  on  until  the  incisi,,,,  is  s„m(.i,.„tlv  Umg.     It  is  tlu-,. 
vrrv  slouly  w.th.iraun,  s„  that  the  aqneo,,;  mav  (l.nv  off  vcv 
gradually,      ft  tlu-  a(,uf(.i.s  vsn^K-s  sudden! v  tli<-  lens  nuiv  hv 
""-nd<.d,  M.tra.K-uiar  ha-nmrrhajr,.  „,,,.  „,,,„.   „,  ,,„.  j,..^  ,,,^^^. 
l""la|.so      ft  th,.  last  n.isf„rt.nu-  occur  tl.,-  proiaps,-  must  he 
•■xciscd  (nfh   p.  208).     If  the  opera- 
tion    is     performed    well,    prol)al)ly 
little     atpieous     will     escape.     The 
-I'atula   (Fifr.  Hi),  isthenapplie,!  to 
the   «-dfr,.   of   the    wound     which     is 
nearer  to  the   cornea!    inarfrj,,,  and 
this    lip    is   gently    depressed.     The 

afjueous   then    escapes    siowly    and 

witli  a  niinimuni  flisturl)ance"to  tlie 

<'.v<-.    Tlte  a(pieous  can  l)e  evacuated 

<m    the    fol!,,\vinji    day     l)v     simpiv 

opening:  tliew.Muid  \vit!i  tlie  spatula 

and  depressin^r  t|„.  |j|, 

If   the   incision    is  made  iieai-  ihe 

periphery  of  the  cornea  it  sliould  l)e 

I  to  2  mm.  inside  the  lower  margin, 

cspeeially  if    there  is  an   h\  pop  von 

present.  The  keratome  is  then'en- 
tered  in  the  plane  of  the  iris,  and  its 
dnection  changed  as  hefore  as  soon 
as  the  point  is  .seen  to  be  inside  the 
anterior  chamher. 

In  d«-ep  ulcers,  such  as  are  liahh- 
to  perforate,  the  removal  of  necrotic 
material  may  l)e  hastened  hv  .scraj)- 
inu  the  Hoor  with  a  spatula,  or  the 
"leer  may  he  cauterised  (rid,  p.  214). 
If  the  actual  cautery  is  us(>(l  it  ma\- 
he    made    delil)eratel\-  to    perforate 

tho  <.entre  of  the  tloor  of  the  ulcer,  .so  that  the  aoueous  mav 
escape  and  hetter  conditions  of  nutrition  he  .se  up  S 
l.roced,ne  can  only  I.  reconnnended  in  sp<.cial  cas,.   ' 

Another  procedure  is  to  .scrape  the  floor  of  the  ulcer  -ind 

:er;:;;'z:!r.!!'\::i''^'^-"^:'"-:va.  Thecon,u;;t-.:t 

'   "   "'     ■"■■  ='■■"=--  '-"I-  w-ic  uker.     A  second  incioion 


Irisforw'i.K,  Htraijrlit  and 
l>ent. 
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is  iiiiulc  with  scissors  parallel^  to  the 
liist,  so  tliat  a  strip  of  conjunctiva 
r.ilhcr  wider  tlian  the  hrcadth  of  tlio 
ulcer  is  separated  from  the  <il(jhe  htit 
remains  attached  at  the  two  ends.  This 
i>  then  shifted  on  to  the  cornea  so  as  to 
cover  tlie  ulc<'r,  hein^'  retained  in  place 
hv  a  stitch  at  one  or  both  ends,  thus 
keepin<;  it  somewhat  stretched.  The 
wound  in  the  liulhar  conjunctiva  may 
he  closed  by  a  stitch.  The  lids  are  then 
carefully  lifted  over  the  strip,  so  as  not 
to  displace  it,  and  the  eye  is  bandai;e(l. 
If  perforation  has  occiu'i'cd  the  trcat- 
mcnl  dcj.,  i.ds  upon  its  size  and  situa- 
tion. If  it  is  ,-«niall  or  in  the  |)u|)illary 
area  pidlap  -e  of  iris  is  not  to  t>e  feaivd. 
I^est  in  bed,  atropin,  and  a  firndy 
api)lied  bandajic  sutHce  :  all  forced 
expiration — blowinji  the  nose,  cou^hin^f, 
&c.  -must  hv  avoided.  '  A  sneeze  can 
often  be  inhil)ited  liy  tirni  pressure 
with  the  tin<;er  u))on  the  middle  of  the 
ujjper  lip  close  to  the  nose.  If  a  small 
perforation  is  over  the  iiis  adhesion  to 
the  cornea  u.-;ually  occ\u's.  It  may  be- 
come detached  when  the  anterior  cham- 
ber re-forms.  f)r  may  b<-  drawn  out  into 
a  tine  thread.  No  special  treatment  is 
HMpiirod. 

If  prolapse  of    iiis    has    occurred    if 
must    be  exci.sed.     No  attempt   siiould 
be  made  to  n^jilace  the  prolai)se  in  these 
cases  because  the  iris  has  l)(>conie  soiled 
with   pus    and   replacement  may  result 
in  infection  of   th(>  interior  of  the  eye 
and  ])anophtha!mitis. 
In'dtrlcnii/  of  prnlnf:S(il  iris  is  ]ierforined   as  follows.      In- 
struments rt-quicd  :    speculum,  tixation  forceps,  two   ])airs  of 
iris  forceps  (Figs.   120.  121),  de  Wccker's   scis.sors  (Fig.  122), 
iris  reposiior  (iig.  123). 
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If  the  imticiit  is  ;i  cliild  (.r  liiglil\  cxcitalile,  a  irciicral 
aiiicstlictic  is  used,  otherwise  cocain  siiflices  [ntl,  p.  206). 
The  ((injimctixal  sac  is  washed  out  (riil,   ]>.  1."): 
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the  eye  tixed  with  tixatioii  forecjjs  held 
ill  the  left  hand.  'I'he  iris  rejiositor  is  passed  into  the  \voiirid 
hetwceii  the  iris  and  the  cornea,  with  a  \  iew  to  fi-e<-inf;  any 
adhesion.  The  lon^'er  the  prolapse  has  existed  the  firmer  will 
he  the  adhesion  of  the  iris  to  the  cornea.  It  ina\  he  inipos- 
sil)le  to  fice  it.  and  in  this  case  etTectiial  iri<iectoniv  cannot  I  e 
perfornied.  Havint;  freed  the  iris  as  much 
as  jiossihle,  tile  fixation  forceps  are  handed 
over  to  an  assi-tant.  The  ])rolapse  is  .seized 
with  iris  forceps  held  in  the  rijiht  hand,  as 
cl(is(»  to  the  cornea  a.^  possible,  and  drawn 
well  out  from  the  wound.  The  .second  pair 
of  iris  forceps,  held  in  the  left  liand,  is  then 
.ijiplied  aL'ain  as  near  the  coriu'a  as  possible, 
and  the  iris  drawn  still  further  out.  (Cai)- 
sule  forceps  (Fi<;.  124)  are  very  good  for  this 
piirjiose.)  I)e  \Vecl<cr"s  .sci.ssors  are  then 
taken  in  the  right  hand,  and  the  iris  is  cut 
off  close  to  the  cornea.  If  the  fiperation  has 
been  succes.sfuily  performed  the  .sti:mp  of 
iris  retracts  into  the  anterior  cha'iiber  and  is 
quite  free  from  the  wound.  Atropin  is  in- 
stilled,   and   a    ]w\   and    bandage  applied.  '"'' 

It  is  to  be  noted  hero  that  the  iris  is 
extremely  ductile  ;  it  can  be  dragged  out 
much  farther  than  might  be  expected,  and  it 
must  be  dragged  out  as  far  as  po.s.sible  in 
order  that  the  incision  may  be  through  clean 
ins  tissue,  all  the  soiled  \r,irt  being  removed.  Some  opera- 
tors prefer  to  retain  the  fixation  forceps  in  the  left  hand 
throughout,  drawing  out  the  iris  with  iris  forceps  in  the 
right  hand.  In  this  (  ase  the  assistant  cuts  off  the  pro- 
lapse. The  method  has  the  advantage  that  any  sudden 
movement  of  the  eye  may  be  counteracted  or  followed 
by  co-or  linated  movements  of  the  two  han.ls  of  tlie  same 
indivichial.  Such  sudden  jerks  have  lieen  known  to  drag  the 
whole  iris  out  of  the  wound,  <.ince  it  tears  away  at  the  thinnest 
part,  viz.,  near  the  cilinry  border.     In  ordin.-j.rv  ci  ;<•'.;  f  hf-  crr^t^i. 

14 
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?st  (latifK-r  is  lliat  of  wnundiii^  flic  \vus.     A  (■oiijiiiictiviil  tiaji 
may  he  used  aftci-  excision  of  tlic  jirolapsc  {riili   p.  2(17). 

Tri(l('ctoin\-  of  prolap-^cd  iris  is  only  possible  witliin  the  first 
few  (lays,  licfore  adhesion  has  lieeonic  firm.  If  is  not  to  he 
jierfornied  after  this  has  occurred,  nor  in  the  case  of  xcry  larf;e 
prolapses.  In  the  latter  there  is  so  larjje  an 
o|)eninL'  in  the  cornea  that  a  pcrniaiicnf  tistiiia 
nia\-  result,  with  loss  of  the  eye  from  dimin- 
ished tension  and  shriiikin<i. 

In  scry  laii^c  prolapses  tliere  is  much  hulg- 
imi  and  the  liasu  is  often  constricted.  I'^very 
attcuipf  should  then  he  directed  to  obtaining 
a  flat  cicatrix,  fn  addition  {o  rest  in  hed  and 
the  means  already  ad\  ised  a  pi'cssurc  bandage 
must  be  a|)f)lied  for  a  prolonged  [)ori()d.  A 
pressure  bandage  differs  from  an  ordinary  |)ro- 
fecfive  bandage  only  in  that  the  space  around 
the  eye  is  packed  carefully  with  cotton  wool  to 
the  level  of  the  nose  and  that  considerable  |)res- 
sure   is   exerted    in   applying   the  bandage. 

Keratocele  is  treati  I  first  by  rest  and  a 
pressure  bandage.  If  this  fails  the  vesicle  may 
l)e  punctured,  and  the  case  treated  like  a  per- 
forated  ulcer. 

Fistula  of  the  cornea  is  treated  first  like  a 
p(*rforated  ulcer.  If  this  treatment  fails  the 
edges  of  the  fistula  must  bo  cauterised  with  the 
actual  cautery.  In  order  that  this  may  be  done 
there  must  i)e  some  trace  of  an  anterior  chamber, 
otherwise  the  lens   will   be  injured. 

Hypopyon  Ulcer. — When  an  eye  is  in- 
jured so  that  an  abrasion  of  the  cornea  is 
produced  there  is  giave  danger  of  infection 
from  virulent  pyogenic  organisms.  The  proba- 
bilities of  this  occurrence  (lei)end  upon  the 
])re.scnce  of  such  organisms  and  uptm  the 
amount  of  resistance  whicii  the  tissues  jios.sess.  Of  all  the 
organisms  wliich  arc  cajiable  of  producing  deep  ulceration  bv 
far  the  most  dangerous,  because  the  most  widely  spread,  is 
the  pneumococcus  It  is  not  infrequently  present  in  the 
normal  conjunctival  sac,  but    it    is    itarticularlv   likelv  to  be 
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j>rcsctif  if  Ihcif  is  any  inllainmaticm  <.f  l!ic  lacrymnl  Mac 
((lacrxncystiiis).  The  |ncsfii(c  of  dacrydc  ystilis  is  fhcrc- 
foiv  a  .standiiit.'  iiiniai.-  tn  tlir  ,  ye  The  |.ri(iiiii..co((ii.s,  more 
than  atiy  (.flier  oitranism,  tcn(|,>  tn  !_'i\<.  rise  to  liy|i<.|iy..ii.  hut 
.tlirr  |iy(.u(.nj(   <iij:anisni^  Mia\  alx.  |irn(lu(c  this  rcsn' 

'I'hr  Mil)stan(f  which  |»n.iliiics  the  injury  may  canv  the 
iiift'ctiiiL'  aynit.  'i'lic  ciininKiUcst  canscs  a,;-  .scratches  with 
the  hn;.'er  nail,  l<-aves  or  liranchcs.  ^'rains  of  corn,  and  uiinulo 
forei;.'n    hodies,   (  sjiecially  stone. 

I'nless  the  (uvatMsin  lie  very  \iruicnt  some  lack  of  resist- 
ance on  the  j.art  of  the  tissues  nuist  he  predicated.  Hence 
liyjiopyon  ulcers  arc  nuicli  ci.mtnonest  in  (tid  ])eople  and 
'.  uh(.|ic  siih,  -ts.  and  in  the  lower  rather  than  the  upjier 
clas.ses.  The  del.ilitatinK  effects  of  hot  weather  are  notiee- 
al.h'.  Hypopyon  ulcers  also  occur  during  or  after  acute 
infectious  di.seases,  such  as  iiiea,-les,  scarlet  fever,  small-pox, 
and  ,so  on.  In  small-pox  it  is  not  a  variolous  pustule  upon  the 
cornea,   hut   it  differ.^  from  the  typical  hypopyon   ulcer. 

Hypojfyon  ulcer.s  \  uy  in  tyjie  according'  t(i  the  infective 
atrent  and  the  aire  of  the  patient.  In  about  7("—8<i  percent, 
of  all  cases  in  adults  the  cause  is  the  |)ne-iniococeus,  and  the 
ulcer  is  then  of  a  vei y  characteristic  type,  and  has  been  called 
iilni.s  .srrjini.s  from  its  tendency  to  travel  over  i':  j  cornea  ;..  a 
.serpiiiinous  fashion. 

The  typical  ulcus  .serpens  is  a  greyish-white  or  yellowi.sh 
disc  near  th(>  centr-  of  the  cornea  (Plate  V7.,  Fig.  1 ).  The 
oi)acity  i^  greater  at  the  edges  than  at  the  centre  and  is  parti- 
culaily  well  marked  in  one  special  direction.  A  cloudy  grey 
area,  made  up  of  tine  lines,  surrounds  the  disc,  but  is  also  more 
marked  in  the  .same  direction.  The  whole  of  the  cornea  may 
be  lustreless  or  hazy.  There  is  viol<>nt  iritis,  and  the  aqueous 
IS  eloud.\-  or  there  may  be  a  definite  hypopyon.  The  lids  are 
slightly  cedematous  and  there  is  conjunctival  and  ciliary  con- 
gestion. The  subjective  .symptoms  at  the  earlv  stage  are 
pain  in  the  eye  and  brow,  and  a  varial)le  amount  of  photo- 
i)hobia. 

The  ulcer  increases  in  size  and  depth.  On  the  side  of  the 
densest  infiltration,  which  often  l-oks  like  a  vellow  crescent, 
the  tissues  break  down  and  the  ulcer  spreads  ;  on  the  other 
side  it  may  be  undergoing  .simultaneous  cicatrisation.     In  this 

Meanwhile  the  hypopyon  has 
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hpconie  more  evident,  but  it  may  vary  in  size  from  hour  to 
hour  (rifle   p.  190). 

[f  left  to  ])ursue  its  natural  course  the  hypopyon  will  increase 
and  become  fibrinous,  the  ulcer  will  perforate,  usually  forming 
a  larpe  ojtening  throuijh  which  the  iris  jirolapses.  The  whole 
cornea,  excei)t  the  narrow  rim  nourishi-d  1)\  the  corneal  loo])s 
(Plate  ir.),  may  necrose,  and  ])anophthaIinitis  destroy  the  eye. 
In  other  ca.ses  an  extreiuely  dense  cicitrix  in  which  the  iris 
is  incarcerated  {iiflhrn  nt  h  ucoma )  destroys  sight.  This  nuiy  be 
tlat  or  ectatic  (anterior  stajjhyloma).  Sometimes  the  iris  is 
Ijound  down  to  the  lens  before  perforation  occurs.  In  such 
ca.ses  there  are  posterior  synechia',  which  may  be  aimulai'  or 
total  {ride  p  253),  and  the  pupil  may  be  blocked  by  exudates 
which  organise  into  fibrous  tissue  (occlusion  of  the  ])upil). 

Though  hypopyon  ulcer  occurs  .souu'times  in  children  it 
never  as.suines  the  typical  form  of  an  ulcus  .serpens.  In  them 
and  in  some  cases  in  adults  the  .siri)iginous  character  of  the 
deer  is  not  apparent,  but  it  is  distingu  d  by  its  grea^ 
tendency  to  extend  in  de]>th,  so  that  perloration  readily 
ocv  iirs.  On  the  whole,  such  ulcers  ha\('  a  milder  urse 
than  the  ulcus  ser})ens,  and  this  is  especially  the  case  in 
children.  It  is  doubtless  due  partly  to  the  fact  that  less 
virulent  organisms  are  at  work,  especially  applicable  to  adult 
cases,  and  partly  to  greater  resistance  of  the  tissues,  especially 
ap])licable  to  children. 

The  milder  type  of  hypopyon  ulcer  is  often  due  to  the  diplo- 
bacillii>  of  Morax  or  to  the  allied  diplobaciilus  liquifaciens  of 
Petit.  It  usually  commences  as  a  central  grey  infil'  'ation, 
which  develops  into  an  ulcer  covered  by  a  grey  membrane 
and  surnumded  by  radiating  grey  stria'.  It  generally  spreads 
in  all  directions,  but  does  not  show  the  same  tendency  as  the 
pneumococcic  ulcer  to  spread  in  de|)th.  It  can  only  be  dia- 
gnosed with  certainty  by  bacteriological  examination. 

Pntholdgi/. — The  ulcus  serpens  is  due  to  the  pneumoeoccus, 
either  alone  or  mixed  with  other  organisms.  There  is  no 
doubt  that  the  essential  features  are  caused  by  the  'imeumo- 
coccus  ak)ne.  A  \ariety  of  organisms — staphylococci,  strep- 
tococci goru)cocci,  &c.  have  bv.en  found  in  aty])ical  liypop'  on 
ulcers.  As  already  stated  a  relatively  mild  form  is  due  to  the 
diplobaciilus. 

Anatomicallv.  the  ulcus  sevuens  shows  at  first  a  denressed 
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surface  coveml  with  slough  (Fig.  125).  ...e  corneal  hiniella' 
around  and  below  the  ulcer  are  separated  by  masses  of  poly- 
morphonuclear leucocytes. 

In  the  progressive  stage  the  infiltration  is  chiefly  limited 
to  an  area,  wedge-.sliaped  in  section,  corresponding  with  the 
yellow  crescent.  In  other  parts  the  edges  are  clean,  and  may 
be  covered  with  epithelium.  Often  there  is  infiltration  just 
anterior  to  Descemefs  membrane  at  a  spot  exactly  opposite 
the  floor  of  tlie  ulcer,  while  the  intervening  lamelhe  are 
normal  This  fact  accounts  to  some  extent  for  the  great 
tendency  to  perforation,  since  the  inflammatory  process  is 
going  on  as  it  were  from  bo+h  surfaces  of  the  coniea. 


a 


I'lO.   12r..— DiHgiHin  Mf  liyp„py,)i.  ulcpr.     a— 6,  advancing  infiltrated 
bor..er  ;    b—c,  tiiferatcd  surface  ;    d,  upper  level  of  hypopyon. 

The  hypopyon  consists  of  polymorphonuclear  leucocytes 
massed  together  in  the  lower  angle.  In  the  later  stages 
t'  oy  are  enmeshed  in  a  network  .>f  fibrin.  It  has  been  pointed 
3Ut  that  the  leucocytes  are  derived  from  the  iris  and  ciliary 
processes  {vide  ]>.   196). 

Trmimmt.~\w  all  eases  of  hypopyon  ulcer  in  adults  treat- 
ment must  be  initiated  at  once  and  must  be  energetic.  The 
first  stage  is  cauterisation  of  the  ulcer.  If  it  is  j)erformed 
skilfully  it  does  no  harm  and  may  save  the  eye. 

Cauterisation  may  be  performed  with  jnire  Varbolic  acid 
or  with  the  actual  cautery,  the  most  convenient  form  of  the 
latter  being  the  ffnlvano-' auterv  (V\<y  1*>«^  Tr-.  Tv-.-.r  ..,-.•,.;..>. 
the  latter  method,   which  requires  more  skill,  possesses  n« 
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advantages  and  lias  some  disadvantages.  Apart  from  tlie 
dangers  attending  tli(>  use  of  tlie  aetiial  eant;'ry,  earboiie  acid 
has  the  advantage  of  penetrating  a  little  more  (l('e))ly  than  it 
is  actually  applied,  thus  extending  its  antiseptic  |)ro])erties 
more  widely  :  it  acts  both  as  a  caustic  and  an  antise|)tic.  No 
harm  is  done  even  if  the  acid  spicads  over  the  normal  cornea. 
Although  the  ])arts  touched  l)ccomc  at  once  <iuite  white  the 
normal  tissues  raj)idly  recover  without  detriment.  The  acid 
must  not,  hcm^'VfM-,  touch  the  conjunctiva,  otherwise  very 
acute  conjunctivitis  is  set  up  and  adhesion  between  the  lids  and 
globe  nuiy  occur. 

Pure  carbolic  acid  is  a]t])li<'d  as  follows.  The  patient  is 
seated  or  lying  upon  a  couch.  The  ulcer  is  tirst  stained  with 
fluorescein  (2  ]>vi  cent.),  in  order  that  its  limits  may  be  more 
cli'arly  detined.  The  conjunctival  sac  is  thoroughly  cocained 
(vidf   p.   200).     The  surgeon  stands  behind  or  at    the  head. 


Fic.  I  2(). — Ophlluilinic  nalvaim caiitciy,  uliicli  iiuiy  ln'  uiirkod  oft'  tl)3 
main  witli  u  trmisfdriniT,  or  oft'  ii  portiililc  iicciinuilator. 


■■ 


With  hifli^yft  hand  he  sejmrates  the  lids  as  in  removing  a 
foreign  l»«1y,  steadying  the  globe  at  the  same  time.  The 
ulcer  is  scraped  with  a  sjiatula  and  together  with  the  sur- 
rounding cornea  is  dried  witli  the  point  of  a  ])iece  of  blotting 
paper.  A  wooden  match,  somewhat  |)ointed,  is  dipped  into 
the  carbolic  acid.  Care  is  taken  t'lat  the  wood  is  thoroughly 
wet,  but  has  no  drop  of  acid  hanging  to  it  w  hich  may  rtm  over 
the  cornea.  The  rilcer  is  then  touched  over  the  whole  of  its 
surface  with  the  ])oint  of  the  match.  If  there  is  sufhcient 
carbolic  acid  on  the  match  the  spot  touched  becomes  white. 
Special  care  is  taken  thoroughly  to  cauteri.sc  the  advancing 
ixlgc  of  an  ulcus  serpens,  ij ..  the  jiart  maikcd  by  a  yellow 
crescent. 

Cauterisation  with  carbolic  acid  may  be  repeated  two  or 
three  viines  ;it  interv.ils  of  one  or  two  d.iws  if  th.e  ulcer  still 
progrc.s.s(  s.      If  thi.s  treatment,  combined  with  the  u.se  in  the 
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intervals  of  mild  antiseptic  lotions,  atropin,  and  hot  c<.ni- 
l)resses,  as  for  less  severe  iileeis,  does  iiot  cheek  the  pro^^re-.s, 
the  actual  cautery  may  i)e  tried.  It  has  been  recommended 
to  heat  the  ulcer  with  the  cautery  without  actually  touchinfj 
it  ;  or  hot  air  may  be  blown  on  to  it  from  a  rubber  ball,  such 
as  is  used  by  dental  surfjeons.  This  treatment  is  certainlv 
lieneticial  in  some  eases. 

If  these  means  fail,  and  especially  if  the  tension  of  the  eye 
is  laised  (riilc  infra),  yet  more  drastic  measures  mu.st  be 
resorted  to.  Of  these  the  most  important  is 
IKtniccntrsis.  It  may  be  performed  as  already 
described,  but  in  the  ca.se  of  hypoinon  ulcers 
what  is  called  Srumisch' -i  section  ('hough  it 
wasdevi.sed  by  Outhrie)  offers  some  advantages. 
It  consists  in  completely  dividing  the  -.ilcer 
from  one  side  to  the  other,  the  ends  of  the 
incision  being  in  healthy  corneal  ti.ssue.  It 
must  be  remembered  that  if  the  operation  is 
pei-fornied  under  cocain  the  most  excruciating 
pain  is  felt  when  the  iris  comes  into  contact 
with  the  cornea.  For  this  reason  it  is  be.st  to 
u.se  a  general  anaesthetic. 

Saf-minch's  .SVc/»,w.— Instruments  required  : 
siHTulum,  fixation  forceps,  Graefe  knife  (Fig. 
127),  smooth  iris  forcejis :  in  case  the  iris 
shoidd  prolajise,  the  following  .should  aLo  be  at 
hand  :  two  ])airs  of  iiis  forceps,  de  VVeekers 
s(    vsors,   u'is  n^positoi. 

After  cocaining  oi'  ana\sthetising,  the  eye  is 
washed  out  and  the  speculum  is  inserted.  The 
eye  is  fixed  with  fixation  forcejis  in  the  usual 
manner  {ridp  p.  206).  The  poii  t  of  the  Graefe 
knife  is  in.serted  in  healthy  cornea  just  outside  tlie  edge 
of  the  ulcer,  preferably  at  the  advancing  ])art  where  the 
yellow  crescent  is  den.sest.  The  edge  of  the  knife  is  directed 
forwards,  so  that  if  the  lens  advances  In'fore  the  section  is 
complete  it  will  toucfi  the  back  of  the  knife  and  not  he 
wounded.  The  knife  is  pa.ssed  across  the  anterior  chamber 
until  the  point  is  .seen  beyond  the  oppo.site  edge  of  the  ulcer, 
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and  carries  with  it  much  of  tlic  hypopyon.  Atropin  is  instilled, 
and  the  eye  bandageii. 

If  the  ulcer  is  very  large  it  is  inipossihle  to  ni^ike  the  punc- 
ture and  coiuiter-j)uncture  in  heahiiy  cornea.  In  the.se  ca.se.s, 
too,  the  knife  usually  cuts  out  a.s  it  is  in  the  act  of  passing  across 
the  ulcer.  If  the  hy]K)])yon  is  viTy  tibrinous  it  may  be 
necessary  to  pull  the  eoagulum  out  w  itli  the  smooth  iris  forceps. 

This  pi'ocedui'e  improves  tl'.e  con(iitions  of  nutrition  of  the 
cornea  and  evacuates  the  hypopyon.  It  is  not  to  be  advo- 
cated in  mild  or  in  th(>  early  .stage  of  se\'ere  ca.ses,  l>ut  as  a 
last  resource  it  nuiy  i)r()\e  beneliciai. 

Instead  of  the  ordinary  sublimate  lotion  hydrogen  jieroxide 
may  be  used.  Optoehin  or  ethyl  hydn)eu])rein,  a  quinine 
derivati\(',  is  said  to  lunc  a  s|)ecitic  action  on  i)neumococcic 
ulcers  :  a  1  |)er  cent,  solution  is  dropped  into  the  eye  frequently 
or  it  MUiy  be  ai)j)lied  tliiectly  .o  the  ulcei'. 

The  diplobacillary  hypojmm  ulcer  should  be  treated  with 
zinc  salts.  Zinc  sulphate  .solution  (J — 1  ])ercent.)  should  be 
used  every  hour  or  two,  and  an  ichtliyol  (If)  per  cent.)-zinc 
sulphate  (•  •")  per  cent.)  ointment  applied  to  the  lids. 

The  results  of  treatment  of  the  sexcier  forms  of  hyi)oj)yon 
ulcer  are  disappointing.  This  is  largely  due  to  the  fact  that 
they  are  seen  too  late.  In  r..bbits  it  is  [)o,ssibie  to  control  the 
develo})ment  of  pneuniocoecic  ulcers  l)y  intravenous  injection 
of  an  anti-pneumocoecic  serum,  if  this  be  used  sufficiently 
early.  This  method  has  l)een  adopted  in  man,  i)ut  usually 
fails.  Another  cause  of  failure  is  the  development  of  second- 
ary glaucoma  during  the  treatment.  The  patients  are  usually 
elderly  and  therefore  often  havi'  sliallou  anterior  chambers. 
In  the  ab.sence  of  an  ulcer  <>,  ■  would  hesitate  to  put  atropin 
iiito  such  an  eye  from  the  dread  of  causing  glaucoma  {ridr 
p.  211).  Now  the  presence  of  an  idcer,  with  the  accompanying 
irit  is  and  hypopyon,  increases  the  risks  of  glaucoma  from  the  use 
of  atropin.  We  are  therefore  on  the  horns  of  a  dilennnii,  for 
atro|)in  will  have  a  beneliciai  effect  in  keeping  the  iris  at  rest 
and  U'nding  to  diminish  tlie  iritis,  and  therewitli  the  hy|)opyon. 
Thi'  routine  u.se  of  atropin  is  the  refori'  justilied,  but  the  ten- 
sion of  the  eyv-  should  i)e  watched  nuirli  more  carefulU'  than 
is  usuall\  done,      if  tlie  tension  lises  the  elTect  on  the  cornea 
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is  indeed  a  definite  indication  for  prompt  pararciitosis  or 
Saeniisch's  section  ;  otherwise  the  condition  will  go  from  l)ad 
to  worse. 

If  there  is  a  mucocele  the  hu  lymal  sac  should  be  excised 
as  soon  as  possible  (ridr   p.  610). 

Keratitis  di.icif'inni.s  is  probtitjly  u  milder  iiitiammution  oi  the 
same  type  us  hypopyon  ulcer,  and  is  only  rarely  accompanied 
by  a  small  liypopyon.  It  is  eharacterised  by  a  (•.•nfral  grey  dLsc. 
lying  in  the  middle  layers  »f  the  sul)stantia  propiia.  The  disc 
is  shari)ly  defined  and  often  shows  several  concentric  grty  lines, 
rather  like  a  target.  In  the  centre  there  is  usually  a  denser 
"bull's  eye."'  This  form  of  keratitis  is  not  common  ;  it  occurs 
generally  in  adults  and  is  unilateral.  It  is  accompanied  by 
moderate  irritation,  which  however  persists  for  several  weeks  or 
months,  leaving  a  permanent  opacity.  Owing  to  the  central 
situation  vision  is  considerably  impaired.  There  is  no  ulcera- 
tion, but  the  inflammation  is  probably  caused  by  ectogeiio\is 
infection  through  a  defect  in  the  e])ithelium.  Keratitis  disci- 
for}iiis  has  been  observed  as  a  result  of  \accinia  ufft^cting  the  lid 
margin,  but  is  not  always  due  to  this  cause.  Jt  is  little  amenable 
to  treatmeiit. 

Mycotic  Hypopyon  Ulcer.  .A.  rare  form  of  hypopyon  ulcer 
due  to  a  fungus,  the  aspergillus  finuigatus,  is  occasionally  met 
with.  In  it  the  slough  is  dry  in  a])pearance,  and  is  siu-roundcd 
by  a  yellow  line  of  demarcation,  which  gradually  ileepens  i?ito  a 
gutter.  As  the  name  implies  there  is  an  hypopyon.  Treatment  is 
the  same  as  for  other  hypopyon  ulcers. 

Phlyctenular  Keratitis.— It  lias  already  been  pointed 
out  that  phlyctens  are  c(minu)nly  found  .seated  lipon  the 
limbus.  They  may  also  oceiu-  witliin  the  corneal  margin. 
The  fact  must  be  era])hasised  tliat  the  disea.se  is  essentially 
conjunctival,  and  when  the  cornea  is  affected  it  is  the  con- 
junctival element  of  the  cornea,  viz.,  the  e])ithelium  and  the 
suj)erficial  layers  immediately  underlying  it,  which  suffers. 
Phlyctenular  keratitis  does  not  necessarily  result  in  ulceration, 
so  that  in  these  cases  it  is  incorrect  *ci  classify  it  as  a  purulent 
keratitis,  but  it  is  convenient  to  consider  the  corneal  mani- 
festations of  the  disease  under  this  heading  because  the  coin- 
plications  and  their  treatment  are  similar  to  tho.se  of  corneal 
ulcers  in  general. 
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|)<iin  and  n-tlcx  l)l('|i)iaros)msni  (jjlidtophohia)  than  do  the 
(•(injiiiicti\ai  OIK'S,  sviniitoius  uhich  aic  uoisc  in  tlic  nioitiing. 
TJk'V  may  become  ahsorhed  without  desti  uction  ot  the  over- 
lyinji  epithehum  :  in  this  ease  they  cause  no  peniianent 
opacity.  The  tenth-ney  for  the  e])ithehum  to  he  destioycd  or 
ruhhed  otT  is  very  <;i'eat  (cf.  p.  It;;?),  and  tlie  (U'luided  surface 
easily  becomes  infected.  In  this  manner  a  small  superficial 
ulcer  is  formed. 

The  corneal  ])hlycten  is  a  tiivy  nodule,  sli^ditly  laised  above 
the  surface.  If  the  e|)it helium  breaks  down  and  an  ulcer  is 
foiined  the  siufaee  becomes  eo\-ered  with  polymorphonuclear 
leucocytes  and  looks  yellow.  The  subsccpient  course  de])ends 
probabl\-  upon  the  natuic  of  the  infection  and  the  condition  of 
THitrition  of  the   patient.      It   may  di'c|ien  rapidl\-  and  even 

pi'rforate,     though    this    is    com- 

y^^<^-—  paiatively  iu)common. 

/ JrM//JMii^^_  '  -^   very   characteristic   form    of 

'  /V^iiSik^^^^^  ])hlyctenular    uk\'r   is   the    ^auri- 

y /j^ffl^^^^^  \      cnhir    ulcer    (Fi>:s.     (iS    B,    128). 

I  ll'^fcS^B^r^^^K^  ^his  is  a  serpiiiinous  ulcer  which 

^^"^^^^^1  ^*^^^  steadily  creej)s  over   the    cornea, 

usually  towards  the  centre,  ad- 
vancing; slowly  for  weeks.  It  is 
supplied  by  a  leash  of  ve.s.sels 
which  lie  in  .i  shallow  gutter 
and  follow  the  advance  of  the 
ulcer.  The  ulcer  starts  near  the  limbus  and  heals  on  the 
j)eripheral  side,  while  the  central  margin  remains  grey  and 
infiltrated.  As  long  as  this  infiltrated  crescent  is  seen  the 
ulcer  is  ])rogressing.  It  always  remains  superficial  and  never 
j)erforates.  When  healing  finally  takes  place  the  ves.sels 
gradually  di.sa|)pear,  but  the  whole  of  the  track  of  the  ulcer 
remains  as  a  ]iermancnt  opacity,  densest,  however,  where  the 
ulcer  stops. 

The  .severest  eases  of  |)hlycteinilar  keratitis  are  accom- 
jjanied  by  a  diffuse  deeii-lying  infiltration.  The  large  greyish 
area  is  dotted  over  with  minute  spots.  The  deep  infiltration 
may  disappear  entirely,  or  it  may  become  yellow  and  break 
down,  forming  a  larize  ulcer. 

v.iix.. «;•><....    fi,..    .,1.1...,^ 11.  II       .1 


Kic.  12s. — Kascii  iilar  ulcti'. 
Iravi'lliiij;  iii\VHr<ls  tuwanls 
tlic  cfiitrc  iif  tlif  idniia. 
(Nfttlcsliip.) 
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the  cornea.  If  tlicy  break  down  and  form  a  ring  ulcer  an 
extremely  (lan]t;erous  condition  is  set  up.  The  nutrition  of 
the  whole  cornea  is  endan^ereil,  and  even  if  total  necrosis 
does  not  occur  an  e.\tensi\c  peH'oratinj,'  ulcer  may  he  forniid 
at  the  margin. 

More  commonly,  however,  a  continuous  infiltration  of  the 
limbus  leads  to  the  development  of  sujierticial  vessels  at  the 
])eriphery  of  the  cornea,  a  condition  which  is  ealled  pfth/rti- 
mdur  jmnnns  (paiinus  eczematosus  or  .scrophulosus)  (Plate  V., 
Fig.  2).  Unlike  trachomatous  pannus  (q.v.)  it  shows  no 
special  predileetion  for  the  upper  part  of  the  cornea.  It  is 
thin  and  not  very  vaseular,  and  usually  undergoes  complete 
resolutitm,  though  the  course  is  generally  very  tedious.  It 
is  accompanied   by  inten.se  blepharospasm. 

Tnutm<nl  of  phlyctenular  keratitis  is  the  same  as  that  of 
phlyctenular  conjunctivitis  (q.v.)  until  ulceiation  has  occurred. 
In  these  cases  atropin  is  to  be  combined  with  the  yellow  oxide 
of  mercury  ointment.  If  the  latter  causes  much  irritation,  or 
if  the  ulcer  is  at  all  deej),  sim|)le  atropin  ointment  should  be 
substituted.  The  yellow  ointment  is  particularly  beneticial  in 
fascicular  ulcers,  but  may  fail  to  stop  their  progress.  The 
crcscentic  infiltrate  should  then  be  cauterised  with  pure  car- 
bolic acid  or  the  actual  cautery,  or  the  vessels  may  be  destroyed 
with  the  acttial  cautery.  Pure  carbolic  does  not  destroy 
ves.seis  efficiently,  and  wlienever  this  is  desiied  the  actual 
cautery  must  be  used.  These  extreme  measures  are  seldom 
required  in  phlyctenidar  keratitis.  If  a  fa.scicular  ulcer  has 
already  reached  the  centre  of  the  cornea  and  lies  over  the 
l)upillary  area  it  is  not  a  bad  plan  to  allow  it  to  progress  .stil! 
farther,  because  the  opacity  left  by  the  track  of  ves.seis  is  less 
den.se  than  that  left  at  the  Hnal  site  of  ulceration. 

Ring  ulcer  must  be  treated  by  hot  compresses,  atropin, 
and  a  pressure  bandage. 

Deep  ulcers  and  the  scars  left  by  phlyctenu'ar  keratitis 
must  be  treated  on  general  jirinciples  (riih  p.  iiol). 

Marginal  Ulcer.— Apart  from  the  ring  ulcers  of  phlyr- 
tenular  keratitis  idcers  not  infrecptently  occm-  in  this  situa- 
tion in  old  people,  especially  in  the  gouty.  They  are  shallow 
and  little  infiltrated,  often  multip'e.  They  may  be  caused 
by  the  Morax-A-xenfeid  lJii)iot)acilius.     Sometimes  thev  heal 
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indefinitely,  to  tlie  (ictiiiiuiit  of  tlic  imticms  hcaltli.  Fre- 
quently tlie  iiieeis  become  xaseiihiiised  and  llie  vessels  persist. 
More  serious  rare  forms  of  deep  niar^'inal  ulceration  alsi;  oeeiir 
in  old  peojile,  resenibliiiji  the  plil\  eteiiular  riiij,'  ulcer,  some- 
times leadinji  to  neeiosis  of  the  uhoii' cornea.  Ciwonie  st'ipi- 
ginous  ui(  tr  {ri'h  p.  •225)  comnu'nees  at  the  maiuin  of  the 
cornea.  Mai<;inal  ukt-rs  aii'  often  aceom|)anied  hy  severe 
neuralgic  pains  in  the  face  and  liead. 

Tniitmnit.  l)iplol)acillary  ulcers  should  'k-  treated  with 
zinc  salts  (iiil<  p.  170).  'J'he  I'ecurreiit  luaiginal  tdeers  of 
gouty  people  are  best  treated  by  |)ainting  the  ulcer  with  weak 
silver  nitrate  .solution,  gr.  v.  to  5  i.  They  often  heal  up 
(piiekly  after  this  ap])lication,  eoml)ined  with  weak  anti.septic 
lotions.  Recurrence,  however,  can  only  be  jm-vented,  and 
that  withdilheulty,  by  con.stitutional  treatment,  which  inelude.s 
the  sjjeeial  diets  and  drugs  for  gout,  as  well  as  fresh  air  and 
moderate  e.xercise.  The  eyes  shoidd  lie  protected  witli 
smoked  glasses.  If  this  treatment  fails,  and  the  ulcers  are 
va.seular,  destruction  of  the  vessels  with  the  actual  cautery 
is  most  likely  to  succeed.  .Sometimes  eserin  does  good  in  these 
ca.ses. 

In  the  deep  ring  ulcer  of  old  people  silver  nitrate  or  the 
actual  cautery  may  be  used.  Paracentesis  may  be  emjjloyed 
to  avert  i)erforation  and  im])rove  the  nutrition  of  the  cornea. 
Every  attempt  should  be  nuide  to  build  uj)  the  constitution 
by  a  ntitritious  diet  and  tonics. 

Central  Ulcer. — Symmetrical  ct-ntral  ulcers  of  an  e.\t  remely 
indolent  type  are  not  infre(piently  n  et  with  in  l)adly  nourished 
children.  The\  prol)ably  occur  liere  Ixrau.se  this  jiart  of  the 
cornea  is  farthest  from  the  nourisliing  vessels.  Thev  are 
quite  superficial,  show  li.tle  infiltration  and  no  va.sculari.sation  ; 
they  form  shallow  round  i)its  or  facets  al^out  2  mm.  in  dia- 
nieter.  There  is  little  or  no  reaction,  either  in  the  form  of 
laerymation  or  photophobia.  They  do  not  spread  either  su])er- 
Hcially  or  in  depth,  nor  d(.  vhey  show  any  tendency  to  heal. 
When  tlicy  finally  heal  the  \  often  leave  pernument  clear  facets, 
showing  the  absence  of  a  j  'oper  su])])ly  of  pabulum  during  the 
cicatricial  stage.  They  appear  to  have  nothiiig  in  common 
.vith  i)hlyctenular  keratitis  e.\ce|)t  that  both  conditions  are 
indications  of  defective  nutrition.  They  are  not  uneommonly 
as.sociated  with  trachoma. 
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They  sdinctimcs  occur  outside  the  centre  of  the  cornea,  and 
may  perforate,  allow  itm  a  Uiuickle  of  iris  to  |irola|ise.  This 
|)rola|).se  should  not  he  cut  off,  owinir  f'>  the  relativcK  larjie 
•SH])  in  the  cornea,  and  the  defective  [lowers  of  repair  in  tlu" 
ilehilitated   jiatieiit. 

Trnilmnil  niiist  Ik-  directed  especially  to  iinproxinj:  the 
izeneral  initrition.  A  few  weeks  in  a  convalescent  lioinc  in 
the  country  will  effect  more  than  any  local  treatment. 
Atropin  and  lioric  lotion  are  n.sed  locally.  Trachoma,  if 
present,   mnst    he  suitahly  treated. 

Keratomalacia  is  a  rare  disease  in  Kn<.dand,  affecting 
hadly  nourished  children,  usually  early  in  the  first  _\car  of  life. 
The  conjunctiva  liecoines  dry  and  shows  xerotic  spots  (rid,  \\. 
1S7).  The  cornea  becomes  dull  and  insensitive;  the  haze 
increases  and  yellow  infiltrates  form.  Fin.dly  the  whole 
cornea  necroses  and  may  seem  to  melt  away  within  a  few 
hours.  In  the  rare  ca.ses  in  which  the  children  are  old  en()u<.'h 
to  exhibit  the  .symptom  the  disease  commences  with  night 
blindness  :  they  are  able  to  see  much  better  in  the  daytime 
than  in  the  dusk.  The  children  arc  usually  extremely  ill  and 
very  frequently  die.  Owing  to  their  apathetic  condition  they 
do  not  close  the  lids,  so  that  the  cornea  is  continually  expo.scd, 
I'xith  eyes  usually  l)econie  affected.  Streptococci  have  been 
found  in  the  cfirnea  and  sometimes  in  the  l)lood  :  in  other 
ca.ses  the  pneumococcus  is  present.  Many  f)f  the  children  are 
.syi)hilitic. 

Tnatnuvl  must  be  directed  to  the  general  health  and 
environment.  Subcutaneous  injections  of  large  quantities  of 
normal  saline  solution  are  beneficial.  The  lids  should  be  kept 
closed  under  moist  warm  compres.ses.  The  nutrition  of  the 
cornea  is  .sometimes  V)enefited  by  the  use  of  eserin. 

Atheromatous  Ulcers  occur  in  old  dense  leucomata, 
especially  such  as  have  undergone  degenerative  changes 
resulting  in  the  formation  of  hyaline  fibrous  ti.ssue  and  cal- 
careous fleposits.  Such  .scars  have  little  vitality  and  the 
deposits  act  as  foreign  bodies.  They  readily  succumb  to 
infection,  the  epithelium  being  badly  nourished.  When 
ulceration  once  commences  it  proceeds  rapidly  and  dee])ly, 
with  little  or  no  effort  at  repair.  Perforation  takes  place,  arid 
is  often  followed  by  l)anophthalmitis. 

.iut"    •c\x:    io    irctiUCIitiy     Diinci    anu    uisiiKUiU'lK. 
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Til  sllcll  cMscs  it  is  well  t<»  excise  it  at  (Pllee,  llllis  relieving'  the 
patient  ol  iiiueli  miiieees.saTy  tniseiv .  It'  it  is  worth  saving 
tile  ((UK  lit  ii  111  must  lie  treated  on  iieiieral  |irin(i|tles. 

Keratitis  e  lagophthalmo  ()e(iiis  in  eyes  insullieieiitly 
eo\ei((l  l>\  liie  lids  'I'lie  epit  lielimil  of  tile  eX|io>e(|  cornea 
liecoiiio  doieeatcd  and  tlie  siilislaiitia  propria  lia/.\ .  ()\vin(; 
to  tlie  (Irviii).'  tile  epitlieliiiiii  is  ca>t  otT,  and  the  cornea  falls  a 
prey  to  infective  orL'anisnis. 

The  condition  is  due  to  any  cause  which  may  produce  laj;- 
ophthalmia,  (.;/.,  extreme  projitosis  as  in  exo|)lithalniic  goitre 
or  ()rl>ital  tumour,  |)aralysis  of  the  orhiciilaris,  and  so  on. 
The  ahseiice  of  retiex  hiinkiiijr  is  an  important  factor,  as  well 
as  defective  closure  of  the  lids  during  slee|».  I'atients  extremely 
ill  from  any  disease  are  liahle  to  this  foiiii  of  keratitis. 

'J'ri'itmoil  consists  in  Ueeiiini;  the  cornea  well  covered.  In 
mild  cases  it  is  sutficieiit  to  haiidajze  the  eyes  at  nijiht.  If 
|)ossil)le  the  cause  of  the  exposure  must  lie  removed.  In  the 
meantime  it  may  he  necessary  to  keep  the  lids  closed  with 
plaster  and  a  l)anda}.'e,  or  partially  to  s  'w  them  toj^ether  {ri'lt 

p.  2i>:{). 

Neuroparalytic  Keratitis  occurs  in  some  case>  in  which 
the  fifth  lutrve  is  j):u'alysed.  It  is  relatively  rare  in  nuclear 
and  fascicular  lesions  within  the  central  nervous  system, 
unless  the  facial  nerve  is  simultaneously  invohod.  Xor  docs 
it  occur  in  all  cases  of  peripheral  lesion  •,  thus,  if  the  CJa.sserian 
ijanglion  is  removed  or  the  Hfth  nerve  injected  with  alcohol  for 
tri<;eminal  neuralgia  with  i)roper  precautions  only  a  small 
proportion  of  the  cases  get  neuroparalytic  keratitis.  The 
disease  has  been  known  since  the  time  of  Magendie.  and  was 
attributed  to  spcnial  trophic  impulses  conducted  by  the  nerve. 
This  theory  was  combated,  and  the  view  advanced  that  the 
condition  depended  upon  the  loss  of  sensation  in  the  eye.  As 
a  r(>sult,  reflex  blinking  was  more  oi-  less  abolish(>d,  minute 
foreign  bodies  were  not  felt  and  iherefore  not  removed, 
abrasions  were  unnoticed  and  untended,  so  that  ulceration 
was  readily  induced  and  pathogenic  organisms  liad  free  ])lay. 
Neither  of  the.se  theories  .satisfactorily  accounts  for  the  facts. 
It  w  ill  be  seen  that  the  disease  of  the  cornea  usually  lias  a  very 
characteristic  nature,  quite  different  from  the  ulceration  of 
neglected  injuries.  It  is  jirobable  that  in  some  manner  not 
fully  understood  the  disease  is  due  to  irritative  ohancrp.s  in  or 


DISKASKS   OK   THK   (OKNKA 


'223 


ahoiit  the  (lc;.'(iicnitiiiji  iicrvc,  aiul  that  men-  section  or 
liaral\.-i>nf  the  tuivc  is  iiiiaMc  to  idodncc  flic  disease  in  the 
ahscticr  n|  -iicli  irritative  coiKlitioiis.  On  the  other  hand  the 
importance  of  reflex  elosnre  of  the  lids  is  shown  hy  the  fact 
that  keratitis  oeeins  in  all  eases  of  paralxsis  of  ixith  tiftli 
iiervfs.  When  only  one  is  alfeeted  the  eonseiisiial  reflex 
from  tile  other  e\c  affords  protection.  Moreover  the  disease 
IS  more  likely  to  occur  if  there  is  i>roptosis  or  paralysis  of  the 
orliicidaris  palpehrarnni. 

Besides  these  cases  which  result  from  radical  treatment 
of  triyeminal  neural^'ia  neinoparalytic  keratitis  is  caused  hv 
intracranial  tumours,  <.'ummatous  i)asal  meningitis,  and  frac- 
tures of  the  skull.      (See  ("haj).   XXIX.) 

The  characteristic  feature  of  neuroparalytic  keratitis  is  the 
de.sipiamation  of  the  corneal  epithelium.  The  surface  of  the 
cornea  becomes  dull,  and  the  epithelium  is  thrown  off,  first 
at  the  pent  re,  then  over  the  whole  surface  except  a  narrow- 
rim  at  the  jH-riphery.  The  whoh'  of  the  ei)itheliuui  may  peel 
()tf  intact.  The  substantia  jiropria  then  becomes  eloudv  and 
finally  yellow,  breakiuj;  down  into  a  large  ulcer,  which  is 
usually  accompanied  by  hypopyon.  There  is  no  pain,  owing 
to  the  ana>sthesia,  but  ciliary  injection  is  marked.  A  large 
perforation  occurs  if  the  case  is  not  speedily  treated.  In  any 
case  the  resulting  leuconia  is  generally  so  large  as  to  destroy 
useful  vision.  Relapses  are  the  rule,  the  healed  scar  quickly 
breaking  down  again,  and  the  whole  process  being  repeated. 

After  complete  removal  of  the  Gasserian  ganglion  sensation 
is  never  regained. 

Treatment. —The  ordinary  treatment  of  corneal  ulcer  should 
be  tried  as  a  i)reliminary,  special  care  being  devoted  to  the 
protection  of  the  eye  with  a  bandage.  Improvement  is  often 
marked,  but  directly  the  bandage  is  relincpiished  the  ulcera- 
tion starts  anew.  In  these  cases  it  is  best  to  suture  the  lids 
together,  and  to  keep  them  sutured  for  a  long  period,  only 
separating  them  when  the  conditions  of  the  weather— warmth, 
absence  of  high  winds,  and  so  on— are  favourable.  It  is  usually 
insufficient  to  narrow  the  ])alpebral  aperture  by  lateral  or 
median  tar.sorrha|)hy,  i.e.,  suturing  the  lids  at' the  canthi 
(Fig.  129).  Too  great  an  area  of  cornea  is  left  cxpo.sed.  It  is 
best  to  suture  them  for  8—10  mm.  in  the  middle  (centra) 
tarsorrhanhvl. 
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\(i  ;iii.i'>lliflic  is  iiccosatv ,  since  snisjit  i(in  is  lost  in  tlio 
conjunctiva  ami  lids.  Tlic  nnicoiis  Micnilwanc  is  dissected  up 
from  tlie  naij/in  nf  t lie  lower  lid  just  |iosferioc  to  the  lashes  over 
ii  re(t  a  titular  area  aliont  s  H  nun  lotej  in  the  inidillc  of  the 
lid.  The  edi.'e  iif  I  he  II  jipei'  lid  is  >iiiiilai  l\  treated  at  tliecdrre- 
spondinj;  position.  '|'\mi  (,r  three  sutures  are  then  jiassed 
throimli  itie  skin  >o  that  they  come  out  at  the  po>tetior  ed^jo 
of  the  liare  siirtace  (l'"i'.'  l.'JO).  not  on  the  postcrioi-  surface 
of  the  lid  where  tliev  Would  rill)  ai.'iiinst  the  cornea  After 
iK'itiL'  similarly  carried  throutrh  the  skin  of  the  other  lid  they 
are  lied,  and  the  lii^hened  •-iirfaees  are  hrouL'ht   into  contact. 


I 


K  K..  I  iiU.  Insert  inn 
i>l  slitciii'H  ill  ceii- 
\\a\   liirKorrliii[)liy_ 


Fi(i.    I2!>.      'riirsdrrlitipliy.      A.  Iiitinil,  li\ 
Filclis  s  mtthod  ;    H,  <(iitriil  ;   (',  iiumIiiiii. 

In  a  few  days,  if  the  stitehes  have  not  torn  out,  the  lids  will  be 
(irmly  adherent. 

In  the  worst  eases  the  eye  is  useless,  and  tends  to  become 
a  source  of  ])er])etual  trouble.  It  is  then  best  to  excise  it, 
which  may  be  done  without  any  ana'sthetic  if  the  ophthalmic 
branch  of  the  trigeminal  nerve  is  completely  paralysed. 

Dendritic  Ulcer  is  the  result  of  herpes  febrilis,  more  rarely 
of  herpes  ophthalmicus.  The  vesicular  stage  is  rarely  seen, 
the  epithelial  wall  of  the  vesicle  being  quickly  broken.  Minute 
shallow  clear  facets,  like  abrasions,  are  found  in  the  first  stage. 
They  may  be  easily  overlooked.     Thev  eenerallv  cau.se  mnch 
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imiii.  lii.ninalicii  and  l)Ic|.linin,s|,asiii.  Th.-y  iiiay  .spicad 
in  all  directions,  cnalcM  jtm  \Nitli  otlicrs  and  foriniiiK  a  hiTfH' 
sliallow  nicer  with  cretiatcd  edges.  More  often  giav  striu' 
(■"  lid  in  one  or  ;nore  directions,  increase  in  jengtli,  and  send 
<..'■  lateral  •  hraiiclies,  which  are  K«'neraliy  kiiohl.ed  at  the 
ends  (Fij:.  l.'M  ).  In  this  manner  a  dendritic  tigure,  not  unlike 
a  liverwort,  is  formed.  The  surface  over  the  infiltrates  l.renks 
doun,  and  an  <"Xtreniely  irritating  and  <hronic  tyiie  of  nicer 
is  produced,  •''enerally  only  one  or  two  of  the  intiltrat.-s 
stains  with  flm,  escein  at  any  given  time,  hnt  fresh  spots  are 
continually  heing  form.'d.  It  is  often  as.sociated  with  frontal 
neuralgia.  Such  an  ulcer  uuiy  persist  in  sj.itc  of  treatment 
for  weeks  or  months,  sending  out  fresh  l.ranclies  hut  never 
extending  in  depth.     The  disease  not  infrecpientlv  recurs. 

Troilmnil.     The      ulcer     should     lie 
(•arcfully  cauterised  with    pure  carbolic 
acid.     Absolute  alcohol  has  l)een  recom- 
mended for  the  purjjose  in  these  ca.scs, 
luit  causes  much  pain  after  the  cocain 
has  censed  to  act.     If  carbolic  fails  to 
stop  the    progress    the   actual    cautery 
should   1)0  used.     Atropin,  &c.,    and   a 
pad  and  bandage  are  used,  but  in  many 
cases    it    is    advisable    simply    to    use 
smoked  glasses    and    get    the     patient 
out  in  the  fresh  air   as  much    as    pos- 
sible.    Sometimes  for  no  known  reason   eserin   is   successful 
when   atropin    has   failed   to   produce    a    good   result.     The 
general  health  nnist  not  be  neglected,  especially  as  the  patient 
often  becomes  very  depressed. 

Chronic  Serpiginous  Ulcer  (S,,i, .-^Rodent  Ulcer,  Mnann'a 
M(v/).— This  is  a  rare  superficial  marginal  ulcer,  usually 
occmring  in  elderly  people,  and  spreading,  if  not  checked 
over  the  whole  cornea.  It  commences  by  one  or  more  grey 
u.filtrates.  These  break  down,  forming  small  ulcers  which 
si)read  and  sooner  or  later  coalesce.  The  ulcer  undermines  the 
epithelium  and  superficial  lamella'  at  the  advancing  border 
forming  a  whitish  overhanging  edge,  which  is  very  c^iaracter- 
istic.  The  base  becomes  quickly  vas-ula.ised^  It  never 
perforates,  but  goes  on  with  intermissions  for  months  until 
eveutuaiiy  a  thin  nebula  is  foimed  over  the  whole  cornea,  and 

15 
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sight  is  rniicli  dimiiiishcd.  There  is  sometimes  iritis,  ami  very 
rarely  a  small  hypupyoii.  In  alxmt  a  (juarterof  the  eases  both 
cornea'  are  atTeeted,  hut  not  always  siiiiiiltatieoiisly.  The 
cause  is  uukuowri. 

Trfdlmi  lit.  -Vhi  '  s'erhati<;ing  ed^e  should  l)e  cut  off  with 
scissors,  and  then  tlie  whole  surface  of  the  ulcer,  and  esjiecially 
the  marjiin,  should  he  well  cauterised  with  the  actual  cautery. 
A  few  cases  have  responded  to  repeated  applications  of  abso- 
lute alcohol  to  the  ulcers.  More  commonly  treatment  fails  to 
stop  the  process,  which  has  even  been  known  {»  recur  in  the 
cicatrised  cornea. 


InJni  -  trochJfnr 
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Non-suppurative  Keratitis.  This  occ  uis  in  two  types, 
superficial  and  deep.  The  su]»crticial  forms  include  some 
|)nrely  ,symi)tomatic  conditions,  such  as  paniuis.  ,Some  of 
them,  such  as  lierpes,  may  |.  ,  !  to  tlie  formation  of  ulcers  and 
pass  into  the  purulent  t  \  |H'.     The  deep  forms  never  suppurate. 

Herpes  Coraeae.  Herpes  of  the  cornea  occurs  mo.st 
coimnonly  in  herpes  febrilis,  more  rarely  in  heri)es  ojjhthal- 
micus. 

In  hi  rpix  fihriJis  vesicles  form  ujk)!!  the  cornea  (piite  .similar 
in  nature  to  tho.se  which  may  be  present,  but  are  not  always 
so,  upon  the  lips  or  angle  ot  the  no.se.  The  j,atients  are  usually 
suffering  from  some  fel)rile  condition,  (.»/.,  influenza,   pneu- 
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nu.nia,  ulu.f.piiig  cough,  &,•„  f.ut  it  may  U-  ho  trivial  as  to 
esoa,«.  ol.s,.rvation.  The  yvsU-lvs  aiv  scarclv  the  size  of  a 
pin  s  head  and  arc  often  arranged  in  rows  or  grou[)s  They 
<|uickiy  rupture,  formincr  al.rasions  which  heal  rapidly,  leayine 

no  oimcitv.     I'sualh'    hour'vcr   fw>L;i.  ^.r  ,       c        ■  i" 

•        ■        "•    "*'"\.  no\\(\(r,  tiosh  cropH  of  vesicles  appear 

and  the  condition  may  prove  very  obstinate.     In  severe  cases 

ulcers  an.  formed   which   may   he  of  dendritic  tvix-   (vide  p" 

■.-\).  or  may  he  due  to  secondary  infection.     The  acute  stage 

Js  accompanied  hy  great  irritation,  lacrymation,  and  blepharo- 


Fi(i.  1 33.    -Heri)os  i>i)hthalniicu8. 

•■<|'asm.  The  ocular  affection  is  usually  unilateral  and  on  the 
same  s„i,.  of  th,.  face  as  vesicles  on  the  lips,  &c.  The  cornea 
IS  generally  m.t  anaesthetic  except  at  the  spots  attacked 

Herpes  cornea^  may  he  mistaken  for  phlyctenular  keratitis 
Ihe  former  occurs  usually  in  adults,  the  latter  in  children 
Hie  clear  vesicles  differ  in  appearance  from  the  grey  infiltra- 
lons  of  phlyctenular  keratitis.  After  the  vesicles  have  burst 
h,.  shape  and  the  total  ah.se.ue  of  .asculari.saticm  are  dis- 
ingmshing  featun^s.  They  are  th*-,.  liable  to  Ik.  mistaken 
lor  traumatic  abrasions,  from  which  they  are  distinguished 
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by  their  •.'••"'l''"^''  ^''f"  crciiatcrl  (m1<z<'s  when  several  have 
coaloseed,  |i!rsistiii^  slireds  of  the  ni|itm('(l  vesicies.  and  the 
absence  of  history  of  any  Mijiiry. 

In  lirrpis  opldhiiitiiinis  one  or  more  of  ilie  liratii  hes  of  the 
nphthaiiiiic  (hvision  of  the  fifth  nerve  {V\\i.  132)  is  marked 
out  by  rows  of  \esicles  or  the  s(  ars  left  by  them,  exactly  as  in 
herpes  zo>tcr  in  f.ther  i)arts  of  the  body.  The  snpru-orbital, 
supra-  and  infra-trochlear  branches  are  nearly  always  involved  ; 
frequenily  the  nasal  'nraneh  :  only  rarely  the  in  a-orbital 
branch.  It  is  very  rarely  bilateral.  There  .y  be  fever 
and  malaise  at  the  onset  and  the  eruption  is  preceded  by 
s(;vere  neiiral^'ic  pains  alonji  the  course  of  the  nerves.  These 
are  so  characteristic  that  they  should  arouse  suspicion  of  the 
nature  of  the  disease  l)efore  the  vesicles  appear.  The  pain 
sometimes  ceases  after  the  outbreak  of  the  erui)tion,  but  not 
always,  atid  it  may  continue  for  weeks  or  months.  Tl'e  skin 
of  the  lids  and  other  areas  aiTecte<l  becomes  very  red  and 
(Edematous,  so  that  the  disease  is  often  mi.staken  f(/r  erysipe- 
las. The  characteristic  distrilmtion  and  especially  the  strict 
limitation  to  one  side  of  the  middle  line  of  the  head  should 
obviate  this  error.  The  ve: 'cles  often  suppurate,  blee<l  and 
cause  |)erinancnt  scars.  The  active  eruptive  stage  lasts  about 
three  weeks  and  is  followed  by  .s(mie  anavsthesia  of  the  skin. 

Corneal  vesicle-  are  rare,  but  when  they  occur  are 
exactly  like  those  of  the  febrile  form,  and  behave  in  the 
same  maniic.'-.  More  commonly  there  is  p  diffuse  deep 
infiltration  of  the  cornea,  as.sociated  vitli  iridocyclitis 
{q.r.).  The  cornea  is  usually  insen.siti\i'.  This  is  testeil  by 
touchini;  it  with  a  wisp  of  cotton  wool,  and  comparing  with 
the  opposite  eye.  The  slightest  touch  is  followed  by  reflex 
closure  of  the  lids  if  the  cornea  is  sensitive  The  intra- 
ocular tension  is  not  infr  (piently  somewhat  diminished 
in  the  earlv  sta<;e.  >l(>rpes  (>])ht}ialmicus  occurs  at  any 
age,  but  generally  in  elderly  peoi)le.  Not  infrequently  there 
is  a  hi.story  of  contact  with  patients  sufTering  from  cliicken- 
pox.  and  evidence  is  accumulating  that  the  rein +  •  .."ship  is 
more  than  a  mere  coincidence.  Tt  may  accDun*  f  "•  le  'act 
that  herpes  zoster  is  ajtt  to  occur  in  ejiidemics,  wliici.  are  nioio 
common  in  the  s])ring  and  autinnn  than  at  other  times. 

The  di.-tase  is  due  to  lesions  in  the  CSasserian  ganglion  of  the 
same  tyin:  as  those  fotmd  in  the  posterior  root  ganglia  in  herpes 
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zoster,  /.( .,  microscopic  thromboses  and  hrt'inonhagcs  siir.ilar  to 
those  foiiiui  in  the  anterior  cortuial  iniclei  in  antericjr  poHo- 
m\  elitis.  This  disease  shows  many  analogies  on  the  motor  side 
to  lierpes  zoster.  Probably  botli  are  caused  by  infection,  the 
lesions  i)eing  (iue  either  to  bacterial  invasion  or  more  probably 
toxins. 

Tniilmoit-  In  herix's  corneie  the  eyes  should  be  protected 
with  a  l)andage.  When  the  vesicles  have  ruptured,  atropin 
and  warm  comine.sses  give  most  relief.  Jt  is  sometimes 
i)eces.saiV  to  use  coeain  when  the  pain  is  acute,  though  it  has 
a  bad  effect  ujKm  the  epithelium.  Oily  apj)lications-  ol. 
rieini— are  sometimes  grateful.  Prolonged  ulceration  mu.st 
1)0  treated  accordmg  to  the  type  of  ulcer,  whether  dendritic 
{rid,  p.  224)or  . -septic.  The  general  health  must  lie  attended 
to  :  (piinirie.  valerian,  salicylic  preparations,  (■.(/..  salicylates, 
aspirin,  &c.,  are  useful. 

Ill  lieijies  oiilitlialiiiicus  the  skin  nuiy  l:e  treated  with  cccain 
ointment  (1  jicr  cent.)  and  dusted  with  .starch  jiowder. 
Quinine  is  generally  given  internally  and  aspirin  to  relieve 
the  pain.  'J'he  patient  should  be  ke|it  in  bed  during  the  acute 
stage. 

Superficial  Punctate  Keratitis  is  an  uncommon  con- 
dition allied  to  herpes  ^-brilis,  and  like  it  usually  associated 
with  inlliienza  or  catarrh  of  the  respiratory  tract  ;  but  no 
vesicles  arc  formed.  It  commences  as  an  acute  conjunctivitis. 
At  this  stage,  or  after  it  has  passed  off,  groups  or  rows  of 
supcrticial,  slightly  raised,  grey  dots  are  seen  scattered  over  the 
cornea,  least  at  the  periphery.  They  may  or  may  not  stain 
taiiitl\  with  fluorescein.  They  remain  unchanged  for  months, 
but  uiiuiually  disappear.  The  disease  affects  one  or  both  eyes 
usually  in  young  people. 

Tf  itnunt  as  for  herpes. 

Interstitial  Keratitis  (Si/n.—Parerichijmatcvs  Keratitis) 
is  a  deep  keratitis  usually  affecting  children  between  the  ages 
of  five  and  fifteen,  the  subjects  of  congenital  syphilis.  It  is 
commoner  in  girls  than  boj-s. 

After  slight  irritative  symptoms,  with  some  ciliary  con- 
gestion, one  or  more  hazy  patches  appear  in  the  cornea,  near 
the  margin  or  t(  wards  the  centre  (Plate  VII.,  Fig.  1).  If  they 
are  near  the  margin  they  push  forwards  towards  the  centre  ; 
if  at  the  centre,  others  appear  and  fuse,  until  finally  the  whole 
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cornea  looks  lustreless  and  dull.  Mninte  exaniinafion  shown 
that  the  patches  are  ii\  the  deep  layers  and  are  made  n|>  of 
denser  spot.-,  and  fine  streaks.  In  tuo  to  four  weeks  the  \Nholc 
cornea  is  Jiazy  with  a  steamy  snrtace,  >;ivin^'  a  f:i-neral  appear- 
ance like  that  of  ground  L'lass.  Denser  spots  can  always  he 
seen  in  the  general  mist.  In  the  severest  ca.se.s  tlie  whole 
cornea  heeomes  cpnte  opacpie,  m.  tjmt  tile  iris  is  hidden  ;  as  a 
rule  the  iris  can   he  seen  dimly. 

Meanwhile  va.sciilarisation  has  occurred,  ft  is  of  the  flcep 
type  (rid,  ]).  8!)),  consisting  of  radial  bundles  of  hrush-liko 
ve.s.sels.  The  larger  marginal  jilacpies  may  he  very  vascular; 
as  they  are  covered  hy  a  layer  of  hazy  cornea  their  hriuht 
scarlet  is  toned  down  to  a  dull  reddish  j.ink  (•  .sahnon 
I)atches  ").  The  separate  vexsel.s  can  onl\  he  .seen  hy  magni- 
fication. The  small  .salmon  patches  are  often  cre.seentic  ; 
when  larger  they  arc  seetor-shancd.  The  (.pacitv  extends  a 
little  iM-yond  the  ves.sel-,  which  Mrm  to  |.ush  the  opacity  in 
iiont  of  them.  In  the  acme  of  the  condition  the  vessels  run  in 
radial  bundles  almost,  but  seldom  .piite,  to  the  centre  of  the 
corn.a.  Va.sculari.sation  is  probably  brought  about  for  the 
supply  of  protective  sub.stances  which  cannot  reach  the  cornea 
l)y  the  normal  process  of  dilVusion.  T(,ere  is  often  a  moderate 
degree  of  superficial  va.sculari.sation.  greater  in  some  ca.ses 
than  in  others,  but  n.'ver  extending  far  over  the  cornea.  The 
conjunctiva  may  b.-  heaped  up  like  an  epauL'tte  at  the  limlnis. 
so  that  some  slight  re.s.-mblance  to  phlvctenulai  keratitis  mav 
he  seen.  Indeed,  it  is  orobable  that  the.se  i)atients  are  both 
syphilitic  and    •  strumous.  " 

After  the  di.sea.se  has  reached  its  ^-cme  it  com)>ieiices  to  suh- 
sid'!.  The  cornea  cleans  from  the  margin  towaids  the  centre 
which  may  long  remain  hazy,  though  it  too  finally  clears 
except  m  the  wor.st  cases.  As  the  cloudin...s.s  disappears  the 
ve.s.s..ls  become  ol)Iiterated,  but  though  thcv  cea.se  to  carrv 
blood  they  remain  permanently  as  hne  opacpie  lines  •  theV 
can  be  demonstrated  cmly  by  magi  Heat  ion  either  with  oblique 
dlumination  or  tr.ore  defimt.-l;  by  the  direct  method  (vifh 
p.  122).  The  cornea  should  be  examined  in  the  dark  room 
by  (,>bhque  illummation  with  a  corneal  h.upe.  when  the  ve.s.sels 
will  be  .s(>en  as  grey  lines  on  a  black  background.  It  should 
then  b.-  examined  hy  the  direct  meth.Kl  with  a  -f  ••('  I)  lens 
behind  th..  mirror.     The  edge  of  the   pupil   i.s   brought   into 
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focus  and  then  cither  the  head  is  wiflidntwn  slij^dilly  or  plus 
lenses  arc  added,  the  head  hcing  kept  still,  until  the  cornea 
is  in  focus.  The  ve.s.sels  will  then  !)«■  seen  as  hiack  lines  against 
a  red  hack^round.  Tlx-  characteristic  radial  couise  and  dis- 
tril.iition  (riil,  p.  «<»,  Fi^r.  ti,S)  atfords  |)crinanent  proof  of 
previous  occurrence  of  interstitial  keratitis,  and  is  irnjiortant 
evidence  of  coni,'enital  s\  philis. 

At  the  heijiht  of  the  disease  vision  may  he  reduced  to  finp'r- 
countiii);  or  hand  niovenients.  and  there  is  much  lacrvmali(,n 
and  letlex  lile|)harospasni.  Wrv  mild  cases  are  ini-t  with  in 
which  the  patches  of  cloudiness  are  thin,  scarcely  vascniari.sed 
at  all.  and  clear  up  ipiickly.  in  the  marginal  tyiK'  the  o|)acity 
ma\    !)<•  limited  to  a  sector. 

The  surface  very  rareiy  hecomes  ulcerated.  It  is  fre(ju<"ntlv 
stippled,  steamy,  and  slightly  nnevett,  and  this  condition  mav 
persist,  fn  the  worst  eases  the  cornea  may  he  enorniouslv 
thickened  and  gelatinous  in  appearance.  The  impression 
given  is  that  the  cornea  is  very  ectatic.  and  that  the  eve  is  in  a 
ho|)elcss  condition  ;  it  will  prohal.ly  clear  up  well  with  u.>^eful 
vision.  In  no  case  must  an  e\c  lie  removed  on  account  of 
inlersiitial  keratitis. 

Interstitial  keratitis  is  almost  invariahly  symmetrical, 
though  an  interval  of  tlire«'  or  more  weeks  usually  intervenes 
hefore  the  onset  in  the  second  eye.  Uarely  the  interval  is 
several  months  or  even  years.  The  acute  stage  lasts  at  least 
SIX  weeks  and  may  extend  to  .several  months.  The  clearing 
of  the  cornea  takes  many  weeks  or  months,  hut  not  much 
unprovement  can  he  expected  after  eighteen  months.  Delayed 
interstitial  keratitis,  i.e.,  in  patients  over  thirty,  occasionally 
occurs  and  is  more  lial)le  to  he  unilateral  ;  it  is  often  very 
severe.  Interstitial  keratitis  in  accpiiicd  syphilis  is  uncommon, 
though  probably  not  .so  rare  as  is  generally  thought  :  it  is 
also  generally  unilateral  :  several  ca.ses  have  been  reported  in 
which  the  ])rimar\  lesion  has  been  on  the  lids  or  face,  and  the 
keratitis  has  been  limited  to  the  same  side. 

In  some  ca.ses  interstitial  keratitis  follows  an  injury  to  the 
eye,  such  as  a  blow  or  operation,  e.g..  tenotomy.  1  have  seen 
It  follow  an  attack  of  phlyctenular  conjunctivitis.  A])par- 
ently  the  injury  acts  as  an  exciting  cause  in  a  subject  naturally 
prone  to  the  disease,  usually  a  congenital  syjjhilitie. 

PatMogi/.-Thc  rare  cases  of  interstitial   keratitis  which 
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have  Ihtii  rvanmir.l  aimtoMMCallv  sh.,\v  tliat  •!..•  infiltration  of 
t»w  foni.a  IS  almost  .tilirrly  liMiit.'.j  to  th.  .|..|..t  lav.Ts  lying 
"M.n.-,liat(ly  anl.iior  |,,  |),.sr,„„l 's  Mimil-ian.-  ( Ki-"  VM). 

It  lia.s  hccn  pointed  out  that  corn.al  .-ondit  ions^u  Inch  ate 
si'condaiy  to  ronjiHirtivitis  an-  .u|Mrti.ial.  Sin. .la. In  ,I,.,-|) 
k.-ratitis  IS  .s.condaiy  to  diM-as,.  ,,f  the  uv.al  tra-i."  Thus 
in  lnl).T<lc  of  the  ins  (,/.,•)  it  is  not  utK.Mii.non  .„  fh,.  late 
stairs  to  .n.rt  uith  an  interstitial  U..rat.ti>  h...da..i..ntallv  the 
same  as  in  .-on^r.-nital  syphilis.  lM„th.r.  anatomical  investi- 
gation  has  shown   that    in   the  latter  form   the   ,ncal   tract    is 


Ki.|.  i;U  S.M-.,....  „f  ,n...,M,.,„l  k.Ta,„,>,  .|„,u,„k  i.Hil.nUi,.,,  ,.„„- 
tui.,1  to  llir  .Ir.pcr  lMy.'.-,s  ,,l  tl„  Mil,sl,iiiti,i  (,,r,,nrirt  (  ■■  till* 
fi  ..,M,l„.|,u,n  :  ll.n...  M.,u  >na,.  s  n„  ,nl.nu,..  :  N./...  suhM.wtia    .ropriu 

/>.«(.,    Drsi-.lllct    s    Ml.  IlllilMlli-    Hllll    ,11, Inlli, ■III, ,11. 

I'x.fonndly  alTecte.l.  Thus,  it  is  the  n.le  for  a  .•oiisideral.le 
degree  of  iritis  to  l.e  present.  Sometimes  there  is  severe 
cycht.s,  as  shown  hy  the  p.vsence  of  precipitates  ('^  k.Tatitis 
punctata,-  ri-l,  p.  2()t))  (wi  th..  hack  of  th,.  cornea  Not  infre- 
qneiitly  there  is  chon.iditis.  If  tlu.  pupil  of  the  unaffected  eve 
IS  dilated  and  th..  p..riplH.ry  of  tli..  iun.l.is  car.fullv  examined 
patches  of  anteri..r  chor.u.iitis  will  not  uncoinmonlv  l)e  found' 
All  these  facts  support  the  view  that  the  di.seas^  is  funda- 
nienlally  a  uveitis,  and  that  the  keratitis  is  secondary  i  c 
merely  symptomatic.  Clinically  it  masks  th..  uveitis  \vhich 
iH  thus  hal.le  t..  he  overlooked,  and  hence  the  d...ea.se  is  called  a 
keratitis.      It  ,s  swy  important  to  realis..  the  true  pathology 
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flatness  of  the  lirid-ie  of  the  iios..,  l.readth  of  fac.-,  .stupidity  or 
undue    precocity,   deafness. 

(-•)  Hutchiasons  teeth  (Fiirs.  l.T,— 140).  There  i.s  nothing 
'liaructeri.stic  in  the  fir.st  dentition.  In  the  permanent  teeth 
""ly  two,  the  upper  central  incisors,  are  to  he  relied  upon 
but  the  other  incisors  and  first  mo'ars  are  often  deformed.' 
Iho  characteristic  change  in  the  central  ui)per  incisors  appears 
t«^  depend  upon  defective  formation  of  the  central  lobe  (Figs. 
i:{<),  i:}9-14<)).  Soon  after  eruption  this  lobe  wears  away, 
leaving  a  vertical  notch  at  the  centre  of  the  cutting  edge 
(hg.  13.-)).  If  the  cau.se  has  acted  so  inten.sely  as  to  jirevent 
the  development  of  the  .•entral  lohe.  there  i^  inst<-ad  of  a 
notch,  a  narrowing  and  thinning  of  the  cutting  edge  a.s  com- 
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])an'(l  uitii  tlic  crown,  and  iliis  accordini:  to  its  (Icltcc  pro- 
duces a  icscnihlancc  to  a  scicudiiNcr  or  |ic^'  ( l''i;;s.  l.'?7,  l.'JS). 
The  teetli  are  too  small  in  eveiv  dimension,  so  that  the  incisors 
are  separated  from  one  another  \>y  coiisideialile  spaces.  In 
extreme  cases  all  the  inci.sors  are  pej.'i.'y  and  much  dwarfed. 
The  chanijes  are  iisiiaily  .symmetrical,  Viit  Fi;f.  !.'!!>  shows  one 
tooth  tyi)ieally  deformed  and  tlu    other  normal. 

(;{)  r.inear  cicatrices,  iclics  of  former  rha(.'ades,  are  met 
with  at  the  anjiles  of  the  mouth.  Cicatrices  on  the  hard  or 
soft  palati'  or  elsewhere  in  the  mouth  point  to  autccedent 
svphilitic  ulcerations. 
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(4)  Shotty,  i)ainless  lyini)hatic  ulands  are  felt  in  the  neck, 
es|Jecially  in  the  ])osterior  triani:le. 

(."))  Hard  peiiosteal  nodules,  hest  found  npon  the  shins, 
and  chronic  synovitis  of  the  joints,  esprciaily  the  kn(>e  joints, 
may  be  ])resent. 

Evidence  of  acipiired  syphilis  may  hesouuhi  in  the  patents. 

Tridtim  )it.~  l{  is  usual  to  orch'r  aiitisyphilitic  icmedies, 
but  it  is  doubtful  it  they  have  any  inthicnce  over  the  course  of 
the  disease,  ])artly  because  the  cornea  is  non-\  ascular.  .Mer- 
cury inunctions,  or  powders  or  pills  of  mercmy  comi)ined  with 
chalk  and  ipecacuanha.,  or  ))crchloridc  of  mercuiy  may  be 
given.  Iodide  is  best  adnn'nistered  in  children  in  the  form  of 
syrup  of  iodid(>  of  iron,  and  may  be  cond)ined  with  syrup  of 
iihosiihati'w   as   n    tonjc       SnKarsan    and    its   substituti's  have 
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l.n.vcd  of  littl."  value.  (',,,1  liver  oil  ,„•  lualtim-  i.iav  hv  used 
uheu  there  is  a  t uherculous  element  alx.ut  the  coiul'ition.  and 
III  all  eases  ireiieral  h\H.'ieiiic  re<:iiii<.  must  be  instituted. 

Local  treatment  consists  in  iruardinu  auainst  the  evil  efTeet 
nt  the  uveitis  uhieh  is  an  invariable  aeecmiianiment  of  th»' 
disease.  Atropin  is  ordered  as  a  routine  measure,  with  the 
double  purpose  of  l<,>epin)i  the  eiliarv  bodv  and  iris  at  rest 
and  preventin<r  the  formation  of  posterior' svneehia>.  Th.'re 
IS  often  jrreat  dillieulty  in  <;ettinu  the  pupil  to' dilate  probal)lv 
o'.vinK  to  defective  penetrati.m  of  the  druy  throimh  the  dis- 
ea.sed  and  va.scularised  coniea.  Hot  bathiims  or  radiant  heat 
should  be  us..d  frequently  in  the  acute  statre.  In  ob.stinate 
cases  with  much  laerymation  and  blephar  .spasm,  espeeiallv  if 
the  })upils  will  not  dilate  with  atiopi,,.  leeches  applied  to  the 
temple  do  good  {ridr  p.  M2}.     SnioUed  -h.s.ses  are  ordered. 

In  later  stages  the  means  used  for  clearing  corneal  eieatriees 
(rifir  ]).  203).  depending  es.sentiallv  iip.m  improving  the 
lymph  flow  through  the  cornea,  are  also  indicated  for  the 
opcKities  of  uiter.stitial  keratitis.  Prolonired  use  of  vellow  o.xide 
of  mercury  ointm.'nt,  eimibined  uith  atropin  in  the  earlier 
stages,  IS  commonly  made  :  it  should  be  well  mas.saged  into 
the  eye. 

Other  forms  of  deep  keratitis,  ..,;.,  the  central  deep 
keratitis  of  adults,  senile  marginal  deep  keratitis,  selerosin<r 
keratitis  {nrh-  p.  246)  occur.  " 

Kerntiti.  pmhm.la  is  tiie  name  pv.n  to  a  e.^ntial  deep  infihra- 
tion  <.t  the  eoriiea  of  in.lelinite  oripn.  .Sueh  a  condition  oeeurs 
after  eontusion   of   the   eye.   and    m   tbi<   eas,.   usuallv   clears   up 

.■u,.i,lly.      In  other  ea.ses  a,  p  «,,.y  opaeity.  seen  on  maKniliea. 

tioil  with  the  loup.  to  }.,.  eonipose,!  of  ,|(,ts  an-l  stria-,  occurs  i,i 
the  c(.„tre  ot  th..  cornea  in  a.jults.  There  is  little  irritation,  and 
very  little,  ,t  any.  vascularization.  It  he^ius  to  clear  up  after 
our  to  e,^r|„  „.eeks.  hut  may  leave  perin.neut  diffuse  opacit.Vs 
1)  lias  l.e,.,i  attiibute.l  to  •■ol.l.  malaria.  au,|  other  causes  It 
should  he  treatcl  with  the  sMine  local  reinclies  as  for  inter.stitial 
keratitis. 

K.mtitis  man/inalis  projunda  oc.urs  raielv  in  ol,|  people  com- 
mencinu  as  a  greyi.sh  yellou  iuilltrat io„.  one  to  two  millimetres 
''load,  continuous  with  the  sclera.  It  is  iisimllv  limite,!  to  the 
"I'pcr  part  ot  the  ,.ornea.  hut  occasionallv  forms  a  complef 
ling.     Tlie    slight  irritation  subsides  in  a  week  or  two.  Ie,..vlr-.cr 


236 


DISEASES   OF  THE    EVE 


a  jXM'iiiaiciit    (ipacity,    ii'scinbliii).'    arcus    .senilis,    hut    unlike    ii, 
(■ontinuors  with   the   rtclerutic. 

DKCKNKKAriVK    CjIANtJHS    IN    TllK    ( 'oKNKA. 


Arcus  senilis 


IS  a 


futtv  (k'"f'iU'rati()ii  of  tlir  coiiiea   met 


.itli  in  (ikl  |)('()|)l('  (Fi^.  141).      It  coinnifiiccs  as  a  cifscciitic' 
ix'V  line  coneeiitiic  with  the  n])|)('f  and  lower  maigin  of  the 


cornea. 


Tl 


U'  exti'eniities  of  the  crescents  tinalK   meet,  and  an 


opacjiie  line 


thick 


er 


)ove 


and  below, 


is  fotnied  completely 


round  the  cornea.  It  is  characteri.seil  1)\'  heiim  separated 
from  the  nuir^in  by  a  narrow  line  of  eompiirati\ civ  clear  cornea. 
It  is  sharpl  detined  on  the  |K'ripheral  side,  faditi^  off  on  the 
central.  It  is  never  more 
than  about    1    mm.  broad, 


and 


)f   no 


imporlancc 


cither  from  the  j)oint  of 
view  of  vision  or  of  the  \  i- 
tality  of  the  cornea. 

Arcus  juvenilis  is 
exactly  similar  to  arcus 
senilis,  but  is  a  rare  con- 
dition found  in  children. 
Even  arcus  .senilis  may 
develop  at  a  c()m])ara- 
tively  early  age,  but  the 
juvenile  condition    is    pro- 


babl 


v  con 


I'enital.      It  is  of 


Kk;.  14:2.     -Hiuiil  slii;))i(!  cipiicity  iif  I  he 
eiirnra,  fi'inii  an  ex  e  with  iridncvchtis. 


no  imi)ortance.     The  characteristic  diaj:nostie  feat  ure  of  both 


the 


ose  opacities  is  the  }iresence  ot  a  hue  oi  clear  c<irnea  between 


them   and    the  liml 
sclerosing 


)us. 
keratitis,    but 


Th 

in 


is     s  occasionallN'  tcpund    m    o 


thi? 


s  case   t  he  opacity  i> 


usi 


.Id 

allv 


localised  to  some  one  part  of  the  cornea   and  extends  farther 
towards  the  t'cntre. 


Band-shaped  Opacity  {Si/i 


Tra 


/Y//^s■/■(  /'.sy 


( 'ill' 


cii  ri  oihs 


Film 


Zonular  Optic  it  !i). — This  is  a  common  conlition  in  old,  blind. 
It  is  due  to  defectisc  nutiition  and  exposure. 


surunkcn  eves. 


It  lies  entirely   in    the    intei  ijalpcbral    a 


rea,    co 


mmencing   at 


the  inner  and  outer  sides,  and  ])rogre.ssing  until   it  forms  a 


continuous 


band 


across 


th 


e    cornea 


14: 


X 


ear 


tilt 


,l„  *lw.  i;,.,K..-. 


i  i\.      \.  \Tt  I  i\.  t*      i.T 


w,..o»l,. 


i;;v  iitri  cin> 
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niativcly  tlcar,  as  in  so  many  dcgonorative  conditions, 
proliably  owinyto  t\u-  hcttcrniitrition  clnsetotho  hlootl -vessels. 
The  condition  is  due  to  liyaline  degeneration  of  the  superticial 
parts  of  I  he  substantia  pro|)ria,  followed  by  the  deposition  of 
caicarcfius  salts. 

As  a  rare  condition  it  i-  i  )und  in  otherwise  healthy  eves. 
T/Kilnii  lit.  -Jn  the  rare  torm  last  mentioned,  improvement 
of  vision  may  be  obtained  by  scraping  off  the  opacity,  which  is 
usually  calcareous  and  quite  superticial.  In  the  common 
form  the  (>yc  is  blind,  and  nothing  remains  l)ut  to  remove  it  if 
it  is  painful  or  unsightly. 

Other  Degenerative  Changes  are  frequently  met  with 
in  old  Icucomata,  anterior  stajihylomata,  and  so  on.  Thev 
consist  of  hyaline  degeneration,  calcification,  &c.  Such  scars 
are  liable  to  a  .serious  form  of  ulceration  {rirfr  p.  220). 

Hare  degenerative  conditions  are  UDibdar  and  rcticiiUtr 
<i}inciti(.s.  They  occur  as  a  familial  di.sea.se,  usually  |)icking 
out  the  young  males  of  a  family  and  commencing  at  about  the 
age  of  ten  or  twelve.  Opaque  dots  or  forked  lines  appear 
under  the  epithelium  in  the  centre  of  the  cornea  and  slowly 
increase  in  number,  but  never  invade  the  ring  of  cornea  close 
to  the  margin.  Then^  is  little  inflammatory  reaction  and 
the  cau.se  is  unknown.  V'i.sion  is  gradually  obscured  and 
treatment  is  of  little  avail. 


EfTATIC    CONDITION-S. 

It  has  already  been  stated  that  ectatic  conditions  cf  the 
cornea  may  result  from  intiammation,  viz.,  keratcctasia  (vide 
p.  198).  and  anterior  stajihyloma  [ride  p.  lO'J).  Two  forms  of 
ectasia  of  iKm-infiammatory  origin  are  known,  viz.,  kerato- 
conus  and   keratoglobus. 

Anterior  Staphyloma  is  a  jirotiiberant  cicatrix  arising 
trom  a  prolap.se  of  the  iris  ;  it  may  be  partial  or  total  (Fig. 
111).  It  may  follow  a  ])erforating  wound,  but  is  usually  due 
to  perforation  of  an  ulcer,  especially  such  as  is  caused  bv 
ophthalmia  neonatorum.  The  jirimarj-  protrusion  occurs  at 
the  moment  of  ])rolap,se.  ("icatri.sation  follows,  and  in  the 
case  of  small  prola|)se  may  lead  to  flattening  of  the  scar.  In 
other  ca.ses  of  small,  and  in  all  cases  of  large  prolapse  the  con- 
t;;;vi;w*i  v.l   i;;r  oc*ar  ii:?ciuC  L*?  irLsUiiiCicnt  lo  uiUig  Lijja  abuutj 
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mill  the  soft  ciciitrix  yields  tn  the  iioiiii:'  intraocular  i)ic>sm(>; 
UciK'rally  the  piolapsc  of  the  iiis  leads  to  l)|ockiiij;  of  the 
ati^de  of  tile  anterior  ehamher,  tlie  intraocular  tcivsjon  rises  and 
the  cicatrix  yields  still  more,  or  if  it  was  ))r'\iousl\  (iat, 
bec(jndary  protru.^ion  takes  place. 

I'artial  staphyioMiata  are  usually  conical,  rarely  lieuii- 
s])herical  ;  they  usually  extend  to  the  marj^^in  on  one  side. 
Total  staphyloniata  are  usually  henns|(lierical,  rarely  conical. 
There  is  invariably  a  riui  of  cornea  around  the  pseudo-cornea, 
this  rim  tiein<;  well  nourished  hy  the  peripheral  blood  vessels 
and  never  iiecrosinii  throuj^di  ulceration.  The  thickness  of  the 
staphyloma  varies  very  ^Mcatly  in  different  cases,  and  often  in 
di'Tcrent  parts  of  the  same  .staphyloma.  In  the  latter  bands 
of  cicatricial  tissue  develop,  while  the  intermediate  jjarts 
project  :  in  this  manner  a  racemose  staphyloma  is  produced. 
Owing  to  the  rise  of  intraocular  tension  the  whole  c\cball 
exjiands,  especially  in  childicn,  in  w  hom  the  walls  are  relativelv 
plastic.  If  the  lens  has  not  been  expelled  when  the  ulcer 
perforated,  as  .sometimes  happens,  it  i^  flattened,  the  expan- 
sion of  the  ciliary  rinj:  causinji  stretching  of  the  suspensory 
ligament.  The  high  intraoculai'  pressuic  also  causes  cup])ing 
of  the  optic  disc. 

The  |).seudo-cornea  i.>  formed  l)y  organisation  of  the  exu- 
dates on  the  surface  of  the  prolaj^sed  iris.  It  consists  of 
fibrous  tissue  covered  by  epithelium,  and  lined  l)v  rarefied 
iiis  pigment  epithelium.  The  epithelium  on  the  anterit)r 
surface  is  often  very  thick  an.l  epidermoid  :  the  fibrous  tis.sue 
often  undergoes  degeneration.  The  anterior  chamber  i.s 
oblit  "rated  in  total  staphyloma,  while  the  posterior  chamber 
is  enoiinously  eidarged,  and  tilled  with  vcllow  albuminous 
fluid. 

The  sight  is  always  diminished,  and  in  total  staphyloma  is 
reduced  to  perception  of  light  or  total  blindness.  The  eye. 
may  i)rojcct  between  the  lids,  so  that  a  xerotic  condition  is 
.set  up  and  atheromatous  ulccis  may  form.  Ectropion  of  the 
lids  may  occur  mechanically.  The  tension  is  raised,  either 
as  the  cause  of  the  protrusion,  or  as  a  result  of  the  blockage 
of  the  angle  of  the  anteiior chand)er  (Chap.  XIV.).  This  may 
h'ad  to  ])ain.  The  staphyloma  may  l.c  mi  thin  that  rupture 
uccius  on  the  least  injury,  and  nuiy  be  seveial  times  repeated. 

I  nairihni. —  fulaj  aiiterjoi   .siajiiiyloum  is  best   treated  iiy 
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excision  of  tho  eye,  with  or  without  the  insertion  of  a  ylass 
iiU>\H'  in  Tenon's  capsul.-.  Patients  will  ••ftcn  prefer  to  keep 
the  eye  if  it  is  painless  and  not  too  tiisfii;„iiriK 

.V'arious  methods  of  ahlation.  in  wliieh  the  anterior  part  of 
the  eye  is  removed  and  the  eontents  seooped  out,  have  been 
devised  as  an  alternative  for  excision.  Thev  tiWv  a  movable 
stump  on  which  to  set  an  artificial  eye,  but  they  are  open  to 
the  objection  that  they  are  not  entirely  free  from  the  dan<,'er 
of  eausini;  sympathetic  ophthalmi;)    (7.^.). 

Treatment  of  partial  staphyloma  is  directed  to  obtaining 
tlatteinn;,'  of  the  cicatiix,  preventing  or  relievin^r  increased 
mtraoculartensiim,  and  imjuovinfi  si^lit.  The  attempts  which 
should  be  made  at  the  early  stage  have  alreadv  been  described 
{'■»!<  ]).  210).  Iridectomy  is  .sometiuu's  advi.sable  with  a  view 
to  improvin>,'  vision  and  preventing  or  curing  glaucoma  (q.r.). 
It  cannot  be  performed  at  the  site  of  the  staphyloma,  .since 
there  is  no  anterior  chamber  here,  but  must  be  done  over  the 
clearest    piwt  of  the  cornea. 

Keratectasia  differs  from  anterior  .staphyloma  in  that 
the  i.is  takes  no  part  in  it.  Its  cau.sation  and  prevention 
have  iilready  been  di.scu.s.sed  {ride  p.  198).  Sometimes  the 
whol.,'  cornea  expands,  i)rodueing  a  condition  which  is  almost 
identical  with  the  keratoglobus  (ridr  p.  240)  (>f  infantile 
ulaucoma,  though  due  to  a  different  eau.se.  When  it  is  fully 
dc\ eloped  treatment  is  u.seless. 

Keratoconus  {S, pi. —Conical  Coruat)  is  probabh-  due  to  a 
congenital  weakness  of  the  cornea,  though  often  it  only  mani- 
fests itself  after  i)uberty.  The  cornea  is  thin  and  weak  near 
the  centre,  and  gradually  bulges  forwards  more  and  more  ; 
the  apex  is  always  slightly  b(>low  the  centre.  Sometimes  it 
l)ul.satc.s  synchronously  with  the  arterial  pulse,  and  this  may 
cause  a  snljjective  ap])arent  pul.sation  of  the  objects  looked  at. 
The  pulsation  may  be  demonstrated  with  Sehiotz  tcmometer. 
The  cornea  is  at  first  perfectly  transparent,  and  vi.sion  is 
impaired  through  tlie  protrusion  and  alteration  in  curvature. 
If  advanced  the  conical  shape  is  easily  recognised  in  jirofile' 
In  the  less  advanced  cases  distortion  and  diminution  in  the 
size  of  the  corneal  reflex  over  the  centre  is  the  chief  guide. 
Thes(>  changes  ar(>  best  seen  when  the  reflex  from  a  large  flat 
(hsc  painted  with  Ijroad  concentric  black  and  white  lines 
(r;iU:iau  o  uisc  or  ktiatoscope)  is  observed  through  a  hole  in 


241  > 


DISFvVSKS    OK    'I" UK    KVH 


(lie  centre  of  the  disc  Willi  the  ojiht hiihiioscope  luirror  at  a 
(listiuice  (it  1  metre  a  riiiL'  nt  shadnu  coriceiitrie  with  tho 
iiiaruiii  is  >ceii  on  the  red  icllex.  aheiiii^'  its  position  on  nio\in^ 
the  niiiior.  It  is  din'  to  a  /.one  tlii-oMj_di  uliich  few  rays  pass 
into  the  ol)ser\er's  eye  owinj:  lo  the  einertrent  rays  on  the 
central  side  lieiti'j  converiient  whilst  thos(^  on  the  jieiipheral 
side  aic  di\crj:ent. 

The  patient  heconies  inyo)iic,  hut  the  error  of  refraction 
cannot  l»e  satisfactorily  collected  with  jzlasses  owin;;  to  the 
hviierlxilic  nature  of  the  curvatiire.  The  condition  i.s  almost 
in\arial)l_\'  hilateral,  thoiitrh  fre(piently  more  ad\anced  on  one 
side  than  the  otlier.  It  may  lie  extremely  sli^'ht  and  very 
slowh  ))Tdi_'ressi\'e,  or  the  reverse.  in  the  latei'  stapes  tjie 
apex  ma\'  become  opncpie,  hut  ulceration,  i'u|)tui(',  incicase  of 
tension  and  so  on  do  not   occur. 

'rrnitnii  III.-  In  the  early  .■^tapes  e\tiy  etfort  should  he  made 
to  impro\('  \  ision  with  plas>cs  and  the  proLrress  should  lie 
cai-cfully  watched.  \'arious  methods  haxc  been  adopted  to 
sto])  tlu^  ))i'ocess.  .Miotics  aic  probably  useless.  The  best 
treatment  is  cauterisation  of  the  ajiex  with  the  actual  cautery. 
The  cauterisation  at  the  extreme  apex  must  be  dee|),  and 
perforation  here  has  been  advocated.  The  latter' pi'ocedure  is 
not  without  danger  to  the  eye  from  tiie  formation  of  a  corneal 
tistula,  anterior  sMicnhia.  infection.  &c.  Sdiue  ojierators 
i-emovc  a  small  wc(l<_'e-shaped  slice  from  the  thickness  of  the 
cornea  at  the  a]iex.  Jt  is  more  ditficult  to  ])erforni  and  does 
not  give  better  results  on  the  whole  thar  tlie  cautery.  The 
searring  fr-oru  cauterisation  is  much  less  than  might  be  antici- 
pated, but  it  ma\'  l)e  a(h  isable  to  do  an  optical  iridectomy  if 
vision  is  .still  very  bad.  Anterior  sclerectomy  (trephining) 
has  been  p<'rforrned  for' conical  cornea,  but  v\it'i()ut  advantage. 

Keratoglobus  is  the  hemispherical  pr'otrnsion  of  the  whole 
corrrea  which  is  met  with  in  infantile  glaucoma  (r/.r.). 

S^Ml'TOM.Vnc    (ONDII'IONS. 

There  ai'c  many  pathological  conditions  of  the cor'nea  which 
are  merely  e\  idence  of  disciise  irr  other'  )iart.s  of  the  eye  or  of 
extension  of  disea.se.  Some  ar'c  often  described  as  true  dis- 
eases of  the  cornea,  notably  as  forms  of  '  keratitis."  This 
involves  a  wrfing  prirrciple  and  a  nrisuse  of  terms  which  car 
liiiu.Moii.     iMrice  it  15  oi  gi'cat  iiiipui  ian'je  iu 
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(listinj.Miisli  tlics(>  .(iiulitioiis  from  priniaiv  aircction^  of  fhf. 
(■(irnca.  hotli  fnnii  the  |Hiiiits  nf  view  of  (li;iL'rin>is  .uid  tnat- 
rnciit,  it  will  lie  well  tn  review  tlie  more  ((iiiuiinii  here. 

[ii  glaucoma  there  is  nearly  aluav-  iiiiitnrin  (liiriiM.  I.hii-l, 
lia/.e  .4  the  uhole  e,,riiea.  It  is  (in,,  t,,  alteiat icris  in  \hv 
r.  fra.tixe  eonditi-ins  of  the  eorneal  elements,  i.n.ii^ht  a!  .nit 
\>\  the  increased  intraocular  juvssnre.  and  not  to  any  v'loss 
patlioloirical  chanL'c.  If  the  c.,n,lition  |  ersists  the'cM.iea 
l)e(imes  hazy  t  hloii;;hout ,  ail.l  this  hazmess,  nnlike  the 
former,  does  not   immediatelv   disappear  when  the  intraocular 


yu!.  l4;t.--(E,l,.ina  (,f  tlie  i;,rui-a  and  xcsicula 


f:lauc(iiiuit(nis  eve 
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tension  IS  relieved.  Here  there  is  d.-linite  a'dema,  due  to  the 
impednneiit  which  i.rolon.ced  tension  causes  to  tJ>e  rlitTusion  of 
lymph.  It  manifests  it.scif  fir.st  in  the  epithehum.  which 
lH'<..mcs  steamy  ami  stippled.  Sections  .show  tliat  this  is  due 
to  accumulation  of  fluid  in  and  between  the  cells,  especially  the 
basal  ceils  (Fig.  143).  Flui.l  al.so  accumulates  lu'tween  the 
lamelhe  and  around  the  nerve  fibres.  If  the  cedcma  lasts  for 
a  very  long  period,  as  in  eyes  blinded  with  absolute  glaucoma 
the  ei)ith(>lium  may  be  rai.sed  into  vesicles  or  bulla-  {vesicular 
orbulluu>i  'keratitis-).  The  evidence  of  i)i„longed  tension 
maiies  it  cusy  as  a  rule   lo  distinguish   this  condition  from 
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li(r|>c'tii'  \csicular  knatitis;  luorcMvcr  flic  vesicles  or  hiillu' 
have  liirncr  ciiitlnlinl  u.ills  aiwl  sIidu  less  tciKlciicy  to  Imrst. 
Ni'iulv  iillird  til  liiilloiis  •keratitis"  is  tlie  foniiatioii  of 
e|titlieliai  tliieads,  uliicli  adlieic  to  tlie  eoiliea  1)\  oiie  end, 
while  the  other,  whi(  h  is  often  chili  shaped,  haiisis  douii  tree. 
'I'his  is  cominoiily  called  /ilatm  uln ri/  ' /v /y///7/.v."  It  occurs 
in  the  sairie  ((iiiditioiis,  1 .1  . .  Usually  associated  with  jilaueouia, 
hut  it  ina\  he  seen  r.ircly  without  any  apiiareiit  cause  in  cases 
of  the   licr|)etic   ty|ic. 

Keratic    precipitates,    usually    liadly    termed   "    keratitis 

punctata    ■  oi-  '■  k.ji    '   in    l-Jij^land,   are  often  deposited   ujion 

the    hack    of    the    cornea    in    cyclitis    .ind    iridocyclitis.     The 

.('ii'atest  care  must   he  taken  not  to  overlook  them,  since  they 

ma\     he   almost    the    only    olijeetivc    si<zn 

of   serious   disease.     'Pht  y  may  l)e  on   the 

hack  of  a  clear  cornea  or  the  deeper  layeis 

may  he  inliltrated  a.s  a  result  of  the  irido- 

cyilitis  :    thus,  they  are  not  (mcomnion  in 

interstitial    keratitis.       Their    appearance 

and  nature  will  he  de.scrihod  in  discussing; 

their  cause  (ridi   j).  26;")). 

Opacities  of  the  cornea  are  often 
secondary  or  sym])t()matic.  Such  are  the 
<ire\'  or  white,  usually  t()n,iiue-sha])ed 
marjiinal  opacities  which  follow  scleritis. 
()win<i  to  their  resemhlance  to  the  .sclerotic 
they  ari'  called  ■•<rli  roxiiuj  "  bnitilis  "  (ri(l(     ]).  246). 

Cunqriiitcd  o/xicitir-i  of  various  kinds  are  sometimes  met 
with.  Many  are  not  truly  conjzenital,  but  are  due  to  injury 
received  at   hirth. 

Striuti  ofxirilji  occurs  in  various  forms.  The  commonest 
form  is  that  .seen  after  operations  upon  the  globe  in  which  a 
]K>ri])heral  section  has  been  made,  as  in  cataract  extraction. 
Kere,  when  the  section  is  above,  delicate  grey  lines  run  down 
vertii'ally  from  the  wound  and  may  'pass  c()mi)Ietely  across 
the  cornea  (Fig.  144).  They  can  he  .seen  clearly  only  by 
magnitication.  They  disappear  sixmtaneously  as  the  wound 
heals.  They  are  due  to  slight  folding  of  the  cornea,  whereby 
Descemefs  membrane  and  the  adjacent  lamelhe  become 
writikled.  Radial  stria'  are  .seen  around  wounds  or  ulcers  : 
they  are  partly  referable  to  the  same  cause,  partly  to  djsten- 
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si.ir,  nf  the  itil.Tlaiiicllar  spac.'s  l.y  ..■diiiia.  Tl,,.  fii„.  hatching 
uhich  is  sciii  atnmid  iihcrs  and  M.nictimcs  after  tijiht  handng- 
iiii:  arc   to  he   refeired   to  similar  (  aiiscs. 

()|iacitics  of  the  cornea  may  he  (hie  to  improper  treatment. 
One  of  the  commonest  is  dne  to  ^/,/y..s//.s  >,/  h,,,!  salt.s  upon  an 
ahra>ion  or  ulcer.  An  in.s..luhle,  .len.sely  opa.pic  wliite  film  is 
piccipitat.d  and  adheres  V(i'\  lirmly.  The  spot  is  shar|)ly 
d"tin<-d  and  looks  lil«.  white  paint.  '  Prohahly  the  depo.sit  is 
always  thrown  olT  eventually,  hut  a  very  long  time  i.  av  elapse. 
An  attempt  slioidd  he  made  to  .scrape'  it  off,  hut  it  is  wi.<e.st 
never  to  use  lead  lotions  at  j.ll  in  the  treatment  of  any  afTcc- 
tions  of  the  eye.  They  can  always  he  replaced  hv  (•(luallv 
ethcient   suhstitutes. 

I>i,iwn,l,tli,,„  of  tJH'  cornea  may  also  occur  from  imi)roprr 
treatment.  IVolonged  use  of  silver  nitrate  as  a  ].aint  or  in 
the  form  of  drops  is  followed  by  chirk  brown  staining  of  the 
conjunctiva  and  slight  staining  of  the  cornea.  The  condition 
IS  called  anjurnsis  (ruh  p.  180).  and  in  the  conjunctiva  is  found 
to  i)e  due  to  impregnation  of  the  elastic  Hhres  with  metallic 
silver:  in  the  cornea  Descemefs  membrane  is  stained.  It 
is  permanent  :  hence  silver  solutions,  including  j)rotargol, 
argyrol,  &c.,  should  never  be  ordered  as  drops  or  for  u.sp  at 
home,  at   any  rate  without  stringent   injunctions. 

Hl<,(,i1  in  the  cornea  is  rare.  It  may  occur  as  a  l)right  red 
spot  (piite  superficially  at  the  margin  or  as  a  greenish  or  ni.sty 
stain  over  the  whole  surface.  In  the  latter  ca.se  it  is  derived 
tron.  blood  in  the  anterior  chamber,  a.s.sociated  with  high 
tension  -a  relatively  infrecpient  combination.  The  .stain  is 
'lue  to  nunute  rod-.shajied  granules  < '  derivatives  of  ha-ma- 
globm  m  the  lamella'.  It  clears  very  slowly  from  the  margin, 
and  in  this  .stage  resembles  extraordinari'ly  the  appearance 
of  the  lens  when  it  is  di.slocated  into  the  anterior  chamber. 

Tumours  of  the  cornea,  so-called,  are  probably  always 
secondary  extensions,  most  commonly  from  che  conjunctiva, 
the  hmbus  being  a  favourite  situation  for  these  growths 
[ridr  p.   189). 


CFIAITKH     X[|. 

DISK  \si:s  OF  I'ni':  s(ij;i!()Tic. 

IJkonk^s  of  the  \Nliitc  of  I  he  eye  is  causcfl  l)v  a  vaiicfv  of 
rnnditioiis.  'I'lic  conunoiii'.-.l  is  coiijiuictivitis  ;  the  next 
coiimiori  sonii-  iiitlainiiialioii  of  the  anterior  jiart  of  the  uveal 
tract,  viz.,  t.ie  iris  and  riliarv  lio(|\.  Some  of  the  distinctive 
characteristics  of  the  redness  in  conjunctival  and  ciliary 
iiitlainniation  have  alicady  Ixcn  jiointcd  out  (n'tli  p.  80). 
Redness  of  the  uliite  of  the  eye  may  also  ho  eansed  t)v  iritlarn- 
ination  of  the  sclerotic,  and  it  is  a  fr-e(|(ient  error  anioiif; 
heginners  to  ascril.e  the  other  forms  to  this  disea.se.  Ft  must 
therefore  he  lioriic  in  mind  that  e|iiscleritis  and  seleritis  are 
i\  iat  i\cly   uncommon. 


;  1 


II  i 


InKI.AMM ATION    OF    THE    SrT.KFJOTIC. 

Two  forms  of  inflammation  of  the  sclerotic  are  described, 
superficial  or  (>pi.scleritis,  and  deep  or  seleritis.  They  n,i<rht 
(•(pially  well  he  considered  mild  and  severe  forms  of  the  samo 
(lisca.se,  hut  the  distinction  is  convenient  clinically  since  they 
usually  differ  in  the  course  they  take. 

Episcleritis  is  an  inflammatory  affection  of  the  deep  sul)- 
conjunctival  eoiuiective  tissues,  including  the  superficial 
scleral  lamella'.  A  circumscril)ed  nodule,  which  may  he  as 
large  as  a  lentil,  appears  usually  two  or  three  millimetres 
from  the  limhus  (Plate  VII.,  Fig.  2).  It  is  hard,  immovable, 
and  very  tender,  the  conjunctiva  moving  freely  over  it.  It  is 
^traversed  by  the  deeper  episcleral  ves.sels,  and  tlierefore  looks 
violet,  not  bright  red.  It  is  extremely  chronic,  never  ulcer- 
ate.s,  anrl  may  bo  entirely  absorbed,  but  more  frequently  leaves 
a  slate-coloured  .scar  behind,  to  which  the  conjunctiva  i.s 
adherent.  The  cornea  and  uveal  tract  rarely  particii)ate  in 
the  inflammation. 

244 


DFSKXSKS   OK  'i 


,  CLKKO'IK 


245 


Th;Tc  nmy  \h-  little  or  (id  pain,  Imt  u.>iiall\  llicic  is  ii  feeling' 
nt  ili.-(  (iiiitiii  I  iiiil  tciKlf'iricss  nil  |i"ssiiH'.  and  >c\('i('  "11(11 
lal^'ia  "  is  often  coniiilained  ni.  1  lie  nodule  lieeonies  ^rra(Ui- 
allv  al)soil)<'d  in  the  course  f  days,  or,  iiion-  fie(|iieiit ly,  weeks, 
l)iit  diirini;  the  process  of  ahsorption.  ov  soon  after,  fresh 
nodules  of  the  same  tyiK-  arise.  In  this  nianiier  tlie  disease 
may  draji  on  for  months.  Both  eyes  are  freipiently  alTecte<i. 
in  the  worst  ei.-.es  the  disease  extends  into  the  deejier  parts 
of  the  sclerotic,  and  thus  |)asses  almost  iinpercept il)|\'  into 
scleiitis. 

Anatomically  dense  lymphocytic  inliltiation  of  the  siihcon-' 
jiinctival  and  e|)iscleral  tissues  is  found. 

PJh  iimatism  and  gout  are  coiiinKmly  indieat<'d  as  the  chief 
causes  of  episcleritis.  A  history  of  acute  rheumatishi  is 
rarely  obtained  ;  more  eominonly  there  has  Ix'cn  well  marked 
■  muscular  rheumatism,"  which  is  to  Ik-  ascribed  to  septic 
absorjitio.;  {rirli  p.  '2(S~}.  Tiiln'reiiloiis  or  syphilitic  ]iatients 
seem  predis|)(,.sed,  and  almost  invariably  there  is  some  cause 
of  ireneral  debility.  It  is  eoiiimonest  in  elderly  i)eople  (cf. 
Scleiitis),  and  in  women. 

TrKitnii  lit. — General  treatment  is  of  more  avail  than  local. 
Kven  in  cases  in  which  no  history  of  rheumatism  can  be 
elicited,  .salicylic  preparation.s — .salicylates,  .saliein,  aspirin 
— seem  tf)  do  good,  and  should  be  tried.  If  they  fail  resort 
should  be  had  to  iodides. 

Tlie  most  useful  local  treatment  is  ma.ssag(f  by  the  finger 
applied  to  the  upper  lid.  A  simple  boric  ointment  may  be 
used  or  a  weak  yellow  oxide  of  mercury  ointment,  but  strong 
stimulants  can  rarely  be  borne.  In  the  more  .severe  cases 
warm  compresses,  diiHiin.  and  leeches  to  the  temple  should  be 
employed.  In  the  worst  cases  the  constant  current,  scarifi- 
cation or  superficial  cauterisation  are  indicated.  Every 
effort  must  l)e  made  to  build  up  the  constitution,  and 
success  often  depends  ujion  these  measures. 

Scleritis  is  rarer  than  episcleritis.  There  are  usually 
nodules,  or  a  single  nodule,  but  the  area  affected  is  much  less 
cireumscrilx'd.  The  swelling  is  at  first  dark  red  or  bluish, 
later  it  Ix'comes  pale  violet  and  .semitrans))arent ,  like  ])orce- 
lain.  It  may  extend  entirely  round  the  cornea,  forming  a 
very  serious  condition  known  as  annular  ■'icleriti«.  Scleritis 
"i'-!:Tcierivi3  in  tuat  the  cornea  and  uvciii  tract  uXc 
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involved,  some  iritis,  l)ut  tnotv  cyciitis  and  anterior  choroiditis 
being  ])resent.  There  is  no  ulceration,  l)iit  nuicli  absorption, 
so  that  the  .solerotic  is  thinned,  a  dark  jJiMpIe  cicatrix  being 
formed,  which  is  often  too  weak  to  withstand  tlie  intraocular 
pressure,  so  that  ectasia  follows  (rilian/  .slnp/ij/lonia).  In 
many  cases  of  ditTuse  .h-ep  sclcritis  hard  whitish  n()(hih\s 
,  develo))  in  the  intlanicd  zone.  They  are  tlie  size  of  a  pin's 
head  and  lie  l)cneatli  th(>  conjunctiva,  all  at  about  the  same 
distance  from  the  corneal  margin  :  they  disappear  without 
disintegrating. 

Anatomicaliy  .cleritis  is  the  .same  as  episcleritis,  l)ut  extends 
deeper  :  there  is  dense  lymphocytic  infiltration  of  the  .sclera, 
the  lamella'  being  separated  by  cords  of  cells. 

Both  eyes  are  usually  affected.  Young  adults  arc  the  mo.st 
common  subjects  (cf.  Episcleritis),  and  women  more  often 
than  men.  The  -au.ses  are  obscure,  l)ut  of  tlie  sa;ne  type  as 
in  epi.scleritis. 

Sclcritis  is  most  .serious  on  account  of  its  se(|uela'  and  com- 
plications. Uveitis  of  some  kind  is  probably  an  invariable 
accompanii.,ent.  It  is  uncertain  whether  it  inay  be  a  result 
or  a  cau.se  of  the  .sclcritis  ;  most  probably  it  i,s"  neither,  but 
both  are  due  to  a  common  cau.se.  This  cause  is  probably  the 
absorption  of  toxins  from  .sonu-  septic  focus.  It  is  often 
difficult  or  impo.ssililc  to  tind  tlie  focus,  f)ut  special  attenti(m 
should  be  directed  to  the  nasal  sinuses  and  generative  organs, 
the  latter  especially  in  women.  In  other  cases  the  alimentary 
canal  is  prob.ibly  at  fault,  and  many  of  the  drugs  which  have 
iK-en  found  beneficial  probably  act  chieHy  by  disinfecting  the 
intestinal  tiact.  In  some  ca.ses  the  disease  is  undoid)tedIy 
tuberciUous  and  in  others  .syphilitic.  Stock  has  i)roduced 
sclentis,  .sclero.sing  keratitis  and  lesi(ms  in  the  uveal  tract  by 
the  intravenous  injection  of  tubercle  bacilli  in  rabbits.  There 
is  little  doubt  that  tubercle  i)lays  a  larger  part  in  disca.se  of 
these  structures  in  man  than  has  hitherto  been  recognized. 
Ciliary  .stajjhyloma  leads  to  distortion  of  the  globe,  and  vision 
is  impairetl  by  it  and  l)y  the  man\  deleterious  effects  of  the 
uveitis.     Secondary  glaucoma  often  follows. 

Apart    from    these   comi)li.ntinns    sclcritis     uvnrW    always 
extends  to  the  cornea,  causing  srhrc.vtKj  k,  nililis  (Fig.  14r>) 
An  opacity  develoi)s  at  the  margin  of' (he  cornea   near  the 
?cleritic  nodule,      ft   is  approximatelv  trianLrular  or  ton-'u.- 


\ 


DISEASES   OF   THE  SCLEROTIC 


247 


shaped,  tlic  loiindtHl  apex  hciiif;  tnward.s  the  centre  of  the 
(•(iincii.  Similar  opacities  may  develop  farther  from  the 
margin  and  even  at  the  centre.  The  ofiacities  are  i^rey  or 
grevi.sh  yellow,  hecoming  denser  until  they  exactly  resemble 
the  sclerotic — hence  the  name.  They  are  indeeil  due  to 
changes  in  the  substantia  j)roj)ria,  which  is  embryologically  a 
s[)ecially  differentiated  part  of  the  .sclerotic.  There  i.s  little 
or  no  va.sculari.sation,  and  ulceration  never  occurs.  Some 
clearing  from  the  centre  towards  the  perijiheiy,  as  well  as 
near  the  marginal  corneal  loops,  occurs,  but  the  densest 
parts  usually  persist  as  bluish  clouds.  The  \\hok'  margin  of 
the  cornea  may  becouie  o|)a(pie  like  the  .sclerotic,  but  the 
pupillary  area  almost  invariably  escapes. 

Tt((iimtnt  is  the  .same  as  for  episcleritis.  When  tubercle  is 
suspected  injections  of  tuberculin 
may  be  cm])loyed.  Dionin  and 
subconjunctival  injections  of 
.saline,  &c.,  have  been  recom- 
mended. Uveal  con!i)lications 
must  be  treated  with  atropin, 
&c.     (See  Chap.  XIII.) 

Gumma  of  the  Sclerotic  is 
uncommon.  It  may  be  indistin- 
guishable in  appearance  from 
.scleritis,  or  it  may  take  the 
forui  of  nodules  of  various  sizes, 
situated  n(>ar  the  limbus,  extending  backwards  to  the  equa- 
tor, ()!■  even  giving  lise  to  an  ainiuiar'  scleiitis.  (Jumma  may 
spread  to  the  interior  of  the  eye  or  a  gunnna  ol  the  ciliary 
body  may  spread  outwards  and  involve  the  sclerotic.  Un- 
less active  anti.syphilitic  treatment  is  adopted  early  and  car- 
licd  out  thoroughly  the  eye  is  very  likely  to  be  lost  from 
uveal  complications,   ciliary  staphyloma,  or  ])hthisis  bulbi. 

The  diagnosis  depends  ujion  the  liistory,  co-existing  signs 
of  sy))liilis,  and  the  ajjplicatifm  of  the  Wa.s.^cnnaini  test. 

Tubercle  of  the  Scleroticmay  take  the  form  of  a  scleritis, 
may  be  an  extension  from  the  conjunctiva,  iris,  ciliary  body, 
Ol-  choroi<l,  or  may  be  piimai\,  fiirmiiig  a  localised  nodule 
which  ca.seates  and  ulcerates.  It  should  be  e.\-cised  or  scraped 
and  the  tissue  examined  for  tubercle  bacilli. 

Ajllllllar  SrlftritiK.   .'i.s  ;ih"i-;id\    Mii'Uliisiii'i!     :i  iw    b.s'   ;i    *';i-'i* 
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of  ordiiiaiy  solcritis  or  of  iiiuiniiatous  s(  Ici'itis.  A  severer 
type  is  somctiiiK's  known  as  l)ra\vn_\-  sfleritis  and  is  cliar- 
.icterisetl  by  a  hrowiiish-icd,  ficIatiiioMs-lookiiig  swelling  sur- 
rounding the  eornea  and  extending  l)aek  towards  the  equator, 
[t  generally  oeeurs  in  old  ))eoi)le  and  is  fortunately  rare,  for  it 
is  little  anienahle  to  treatment.  Some  eases,  hut  not  all,  give 
a  ])ositive  \\'assermann  reaction. 

Ulceration  of  the  sclerotie  is  always  secondary,  either 
from  without  or  from  within.  Extension  from  the  (onjune- 
tivu  is  almost  always  due  to  tuberculous  ulceration,  rarely 
sy))hilitic.  Extension  from  within  is  ahnost  always  from  the 
iris  or  ciliary  body  and  is  usually  tuberculous  in  the  case 
of  the  iris,  syphilitic  in  that  of  the  ciliary  body.  I'lceration 
of  malignant  growths  which  have  |)erforated  the  sclerotie  also 
occurs  -sarcoma  of  the  ins  or  ciliary  body,  glioma  of  the 
retina.     All  thesi-  conditions  aic  rare. 

Blue  Sclerotics. — The  sclerotic  is  bluish  in  babies,  but 
a  much  moie  |ironouncc(l  blue  coloiation  is  sometimes  seen 
in  several  membeis  of  the  same  family,  is  an  heicditary  con- 
dition, and  persists  throughout  life.  A  curious  and  hitherto 
unexplained  feature  of  thes(>  ca.ses  is  that  the  patients  often 
suffer  from  fragilitas  ossium. 


ruArrKH  xiii. 


DISKA.SKS  OF  THK  IRIS  AND  CILIA KY  HODY. 

The  iincoiitli  tcnn  uniti.s  has  tin-  inciit  of  ciiipliasising 
Jin  imt)()rtam  fact,  viz.,  the  close  relationship  which  exi.sts 
l)et\veeii  the  aiiatoiiiically  distinct  i)aits  of  the  uveal  tract.  It 
draws  attention  to  the  fie(|uenc_v  with  which  inflammatory 
proce.s.ses  involve  the  tract  as  a  whole,  and  arc  not  strictly 
limited  to  a  single  part.  This  feature  is  particularly  well 
exemplified  in  inflammation  of  the  iris  and  ciliary  body, 
i'rohahly  iritis  never  occurs  witliout  .some  eyclitis,  nor,  n 
f'liliori,  eyclitis  without  .some  iiitis.  The  di.sease  is  called 
iritis  or  cycUtis  according  as  the  iris  or  ciliary  bod>-  appears 
clinically  to  be  tlie  more  affected.  The  same  disposition  is  also 
.seen  with  regard  to  the  choroid,  though  in  less  degree.  General 
uveitis  is  commonest  in  the  more  chronic  types  of  inflamma- 
tion, but  it  is  probable  that  the  ciliaiy  body  is  often  involved 
in  many  ea.ses  which  we  are  accustomed  to  re<rard  as  pure 
choroiditis. 

For  convenience  of  description  it  is  best  to  consider  diseasess 
of  the  various  parts  of  the  uveal  tract  .separately,  but  the 
anatomical,  physiological,  and  pathoio>:ical  coritinuitv  of  the 
parts  can  he  scarcely  too  forcibly  insisted  upon. 

L\FLAMMAT[ON    OF    THE    IkIS    AM)    (.'lIJARY    BuDY. 

Iritis. — In  order  that  iritis  and  the  special  dangers  which 
attend  it  may  be  tlioroughly  understood,  it  is  necessary  to 
remember  the  anatomical  arrangements  of  the  iris  and  the 
path(j!ogical  changes  which  occur  in  it.  The  iris  is  practically 
a  diaphragm  of  l)lood  vessels  and  unstripcd  muscle  fibres  hcfd 
together  l)y  a  very  loose,  spongy  stroma.  In  its  ])er])etual 
movements  the  pupillary  margin  .slides  to  and  fro  u])on  the 
lens  cai)sule.  The  more  the  iiupil  is  constricted  the  more  nf 
tiic  posterior  surface  of  the  iris  is  in  contact  with  the  len.s 
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capsule  :    when  fully  dilated  the  iris  prohalily  does  not  toueli 
the   lens  iit   all. 

riitlannnatioii  of  the  iris  is  finidameiitally  the  same  proeess 
as  occurs  in  other  eoiuiective  ti»ues  :  it  consists  in  dilatation 
of  the  hlood  vessels,  impairment  of  the  capillary  walls,  exuda- 
tion of  i!  hitdily  alhumiiious  lymph  into  the  tissue  spaces,  and 
leuco-  or  Ivmpho-cytdsis.  Owinjf  to  the  extreme  vascularity 
of  the  iris  and  the  peculiar  distrihutioti  of  the  vessels,  and  to 
the  loo.scnes^  of  tiie  stroma,  these  <;cneric  features  of  intl.im- 
n;ation  produce  special  results.  Tims,  simple  hypera-mia 
tends  to  cau.sc  the  iiu!)il  to  contract  mechanically,  on  account 
of  the  radial  (lisi)osition  of  the  vessels.  This  is  to  some 
ext(>nt  physiological,  \m\  is  L^catly  increased  under  jiatho- 
loi;ical  conditions.  The  extreme  vascularity  aiul  the  loose- 
ness of  the  ti.ssues  causes  an  untisually  lar(;e  amount  of  exuda- 
tion on  the  one  hand  and  of  swellini;  on  the  other.  Owing 
to  the  greater  albuminous  content  of  the  lluid  its  viscosity  is 
increasetl  so  that  it  escajies  into  the  anterio.-  chaniher  and  out 
of  the  anterior  chamber  l)y  way  of  tlie  filtration  angle  {rith 
p.  19)  with  greater  diiticulty.  The  iris,  from  being  a  partially 
wrmig-out  Hat  sponge,  becomes  a  s|)ongc  full  of  sticky  fluid. 
Hence  its  freedom  of  mo\cment  is  greatly  impaired,  and  the 
normal  reactions  become  very  sluggish  or  com])letely  aboli.shed. 
The  fluid,  too,  contains  deleterious  substances  which  act  as 
irritants  ;  the  nerve  endings  are  stiiuulated  so  that  the  muscle 
fibres  contract,  fn  any  ca.se  in  which  the  sphincter  and 
dilatator  fibi'cs  are  (Mpially  and  unifoinily  stimulated  the 
sphincter  overcomes  the  dilatator,  so  that  constriction  of  the 
pupil  foUow.s. 

It  is  ea.sy  now  to  understand  the  cliief  si<.'ns  of  iritis.  The 
pn})il  is  constricted,  jiartly  owing  to  hypera'mia,  i^artly  to 
irritation  ;  the  edge  of  the  pujiil  is  markedly  inegular.  The 
reactions  of  the  pupil  are  sluggish,  jiartly  owint:  to  the  same 
causes  which  induce  con.striction,  paitly  to  what  may  bo 
termed  water-logging.  The  latter  condition  causes  an  altera- 
tion in  the  appearainc  of  the  iris.  The  flelicate  iris  pattern, 
m.stead  of  l)eing  clear  and  sharply  (h'tined,  becomes  l)luned 
aud  indistinct  {"  muddy  "  iiis).  The  colour  undergoes  cdi - 
siderable  change,  varying  according  to  the  condition  of  normal 
])igmcntation.  In  fair  people  with  little  pigmentation,  the 
blue    uis    iiecomes    blmsii    nr   _\  eiiow  i^ii    gieeii  .     iiinwu    iiiiit.-. 
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sliou   less  (lilFercnof,  hut  1m 


coiiu'  ^zrcNish  ()!■  yellowish  l)r(>\M 


In  !iny  paso  comparison  ot  tiie  colour  of  the  two  iiides  will 
usually  reveal  some  slight  difference,  for  iritis  is  <renerally 
unilateral  during  the  acute  attack. 

As  a  result  of  the  change  in  coloiu'  and  hluriing  of  tl 
pattern,  the  hy])cr;eniia  of  the  iris  it: 


U'  nis 


l)ut  it  manifests  itself 


•elf  is  not   vci\-  ol)viou,>. 
U  cil 


m  cmiirucorneal  ciliary  congestion  (/'/V/r 

V  is  .seriously 


p.  80).     This  is  most  maiked  if  tlie  ciliary  hod 


involved.  l)ut  the  conjunctival  vessels  are  also  frequently 
somewhat  engorge.l,  so  that  care  is  n  -ess.ry  in  di.stmuMiisli- 
ing  the  condition  from  conjunaivitis.  I'he  .s'econdarv  nature 
of  the  conjunctival  congestion  is  shown  hy  the  relatively 
slight  discharge  :  what  discharge  there  is  is  chiefly  lacrymal, 
never  mucopurulent  in  the  ah.sence  of  actual  conjunctivitis 
as  a  com[)lication. 

The  iris  is  richly  supplied  with  .sensory  nerves  from  the 
ophthalmic  divi.sion  of  the  fifth  nerve.  It  is  not  suri.rising, 
therefore,  that  pain  is  a  prominent  symptom  of  acute  iritis.  It 
is  not  confined  to  the  eye,  though  severe  neuralgic  pain  is  felt 
here,  but  is  also  referred  toother  branches  of  the  first  division 
of  the  fifth  nerve,  especially  to  the  hrow  and  parts  sui)plied 
l)y  the  supraorbital  and  trochlear  branches.  l)ut  also  to  flu 
checks  and  malar  bone,  and  .sometimes  t(,  the  no.sc  and  teeth. 
It  is  wor.se  at  night. 

The  ali)uminous  exudates  escape  .slowly  into  the  anterioi 
cliamber  and  nnx  with  the  normal  aqueous.  If  the  ciliary 
I'ody  is  nmch  involved  the  aqueous  itself  is  abnormally 
albunnnous.  The  acpu-ous  often  ((mtains  leucocytes  and 
mmute  Hakes  of  coagulated  proteid,  seldom  fibrimnis  net- 
works excci)t  in  severe  ca.ses.  ft  therefore  bccf)me,s'hazy 
further  intcrfeiing  with  a  clear  view  of  the  iris  and 'easily 
nnstaken  for  haziness  of  the  cornea,  which  is  usually  not 
involved.  In  v,.ry  intense  cases,  especially  of  traumatic  iritis 
with  .septic  mfection,  large  numbers  of  i^olvniorjihonuclear 
I'ucocyt.  ^  are  poured  out  :  these  sink  to  the  bottom  of  the 
anterior  chaml)er  and  form  an  hypopyon.  Hvpo])yon  is  rare 
m  simpile  intis  without  perforati.,n  of  ttu'  tdol..-.  Hypha-ma 
or  blood  in  the  anterior  chamber,  mav  also  oeeur  ))ut'is  rare  in 
simple  iritis. 

The  abnoiinal  condition  of  tl 
of   the  endotheliiHu    which 


le  .'lOIWwtll^.:    imtk 


)vers    tile    back    of   t 


.4  ...4.  :  ..  » 


lie   cornea. 
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The  celln  hcvoiiu'  sticky  and  may  (Icscjiiainati-  in  places.  'I'lic 
exudates  tend  to  stick  to  the  more  afTetled  spots,  forming 
kfratic  pncipitah.s  ('"  keratitis  punctata  "').  These  are  .seldom 
present  in  simple  iiitis.  hut  form  .i  |)rominent  feature  of 
cyditis,  varying;  roughly  with  the  amount  of  cyclitis  present. 
The  more  albuminous  the  aqueous  the  nioie  viscous  it 
becomes.  Thi.s  viscous  fluid  tilters  out  of  the  anterior  cham- 
ber by  the  filtration  an^le  with  dithculty.  Hence  there  is  a 
tendency  for  the  tluid  to  be  retained,  so  that  the  intraocular 
tension  ri.ses.  The  ri.se  is  minimal  and  of  no  serious  imj)()rt  in 
cases  of  simple  iritis — in  fact,  it  is  scarcely  appreciable  by 
clinical  methods.  If,  however,  the  ciliaiv  body  is  much 
involved  the  albuminous  constituents  of  the  aipieous  are  very 
markedly  increased,  and  rise  of  tension  ma\  be  so  Ljreat  as  to 

endanirer  the  siuht,  i-eijuii'lni; 
sjx'cial  attention. 

The  exudates  whicli  are 
poured  out  l)y  the  iris  and 
ciliary  body  are  na(uiall\- 
most  concent I'ated  in  their 
immediate  neighbourhood. 
They  cover  the  surface  of  the 
iris  as  a  thin  lilm  and  s|)read 
into,  and  often  comjiletcly 
over,  the  pupillary  area,  in 
this  marner  the  pupil  may  become  "'  blocked  '"  with 
exudates,  a  condition  which  \('r\'  seriously  impairs  the 
sight  of  the  eye.  .Moreover,  the  exudates  tend  to  stick  the 
iris  down  to  the  lens  capsule,  so  that  it  becomes  immovably 
fixed. 

If  the  i)atient  is  seen  in  the  early  stajies  and  atropin  is 
in.stilled  the  pupil  dilates,  though  not  so  readily  as  a  normal 
pupil,  on  account  of  the  water-logging  of  the  iris.  By  con- 
tinuous treatment  the  iri.-  may  be  freed  from  the  lens  capsule 
and  the  pupil  becomes  comi)letely  dilated  and  circular. 

The  exudates,  however,  sliow  a  great  tendency  to  become 
quickly  organised.  This  is  particularly  seen  in  most  ca.ses 
of  iritis,  less  frequently  in  cyclitis  ;  when  it  is  a  very  marked 
feature  of  the  case  the  inflammation  is  often  described  as 
plastic.  If  the  exudates  which  bind  the  iris  to  the  lens  ea])sule 
have  not  been  alread}-  broken  down  they  become  converted  into 


Flc.  I  ft).  Diiifjiam  (if  si'clusiiui 
niid  (Krhisioii  <if  llir  juipil. 
witli  l)ii«iiiji  foruiiids  nf  tlic 
iris  ("iris  b<iiiil»'").  (Xcttk'- 
ship.) 
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filii(iu>  hands  uliicli  ati(>|iiii  is  wliolly  iiiiahlc  to  nipturr.  Such 
linn  adhesions  of  tlic  pupillary  margin  to  thv  lens  capsule  arc 
called  iHistn-inr  siiiurhia-  {avvi-^eiv,\()  hold  to<;ethcr).  When 
they  ar<-  picscnt  a  mydriatic  causes  only  tlie  intervening: 
p<'Mions  ol  the  circle  of  the  |)ii|iil  to  dilate  and  the  ])up[| 
assumes  a  festooned  appearance  (Plate  VII.,  Fig.  2  :  Fie. 
IV').  Fven  in  the  ahsence  of  a  mydriatic  niiinite  inspection 
will  generally  show  iricuularities  of  the  pui)illary  margin  due 
to  the  .synechia'.  Such  an  irreirular  pupil  is  a  sign  of  i)re,sent 
Ol'  jiast  iritis.  For  diagnostic  ])urp()ses  honiafropin  should  l)e 
Iristilled  and  the  result  confirmed  hy  the  appearance  of  the 
dil.itcd  pupil.  Owing  to  tlic  contraction  of  organising  exu- 
dates upon  the  smface  of  the  iris  the  retinal  itigment  epithe- 
lium may  he  |iuiled  outwards  over  the  pu|)illary  margin. 
Patches  of  pigment  are  then  seen  in  this  situation  (cctro{)ion 
of  the  uveal  ingment).  I'ostcrior  .synechia'  show  .some  pre- 
dilection for  the  lower  part  of  the  pupil  in  the  early  stages, 
piohahly  owing  to  gravitation  of  the  plastic  exudates. 

In  very  .severe  cases  of  plastic  iritis,  or  after  recurrent 
attacks,  the  whole  circle  of  the  pupillary  margin  mav  become 
tied  down  to  the  lens  capsule.  The  condition  is  called  annular 
or  ring  sipurJiin  or  sechmn  jnipUl(B  (Figs.  14(),  149)  ;  it  is  one 
of  great  danger  to  the  eye  {vid,  p.  273).  In  similar  ca.ses, 
e-;pecially  if  the  case  has  l)een  neglected  and  the  pupil  not 
well  dilated  hy  atropin  at  an  early  .stage,  the  exudates  in  the 
pupillary  area  may  also  organi.se.  A  Him  of  opaque  fihrous 
tissue  then  tills  the  pupil  ;  this  condition  is  called  blocked 
pupil,  or  ucclihsio  piipillce  (Figs.  14(1,  140).  If  tliere  has 
been  nnich  cyclitis  the  posterior  chaniDer  (Fig.  1  )  also  becomes 
tilled  with  exudates  which  may  organise.  They  then  tie 
doun  the  whole  of  the  l)ack  of  the  iris  to  the  lens  capsule  ;  this 
comlition  is  called  toUil  po.sttrior  .'synechia  (Fig.  147).  It 
leads  to  retraction  of  the  peri|)heral  i)art  of  the  iris,  so  that 
the  anterior  chamber  i)ecomes  abnormally  deep  at  the  peri- 
l)hery,  .sometimes  .nuch  deeper  than  in  the  centre. 

Iritis  is  most  frequently  mistaken  either  for  conjunctivitis 
or  for  acute  glaucoma.  The  points  which  distinguish  it  from 
conjunctivitis  will  be  gathered  from  what  has  already  Wn 
described.  Tlie  eri'or  of  mistaking  iritis  for  glaucoma  is  the 
most  seiious  which  can  lie  made,  more  D.urfinjlarlv  becau~e 
the  treatment  of  the  two  conditions  is  diametrically  opposed. 
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I)ilatati(iii  of  the  |ni|iil  \\itli  atrn|iiii,  wliicli  is  mt:<iitl\  iicrcs- 
(<ary  in  ii'itis,  is  tlic  uorst  possililc  treat  incut  of  ".'laiuiirna 
(7.''.).     At    tlif   cdst    uf   siiinc   ix'|Rtitinii,    tlie   (listinguisliiug 

tcatllics    will    lie    !.'i\<'U    hcl'c. 

(I  )  fii  iritis  tilt'  pupil  is  smaller  than  unriiial  and  iireu'iilar  : 
in  {iiiiiieoma  it  is  largei  and  oval,  usually  with  tlic  long  axi.s 
vertical. 

{'2)  In  iritis  tlic  intraocular  tension  is  scaiccly  apjirccialily 
raised  unless  iniicli  cyclitis  is  )iresciit  ;  in  glaiieoina  it  is  always 
appreciahh'   laiscd.   and   is  ottcii    \"r\    liiuli. 


Vu..  I  t7.  -Tcitiil  piislri-iiir  synrcliia  (  ■  7 ).  t'rdin  a  casr  of  ))lastic  iriil"  - 
cyclitis  ciimmi'Mciiif:  t(j  cause  |)litliisis  hullii.  'I'lic  iris  is  cdniplctcly 
adhcriMit  to  the  lens  cai)sulc,  and  tile  i)iTi|]|iiiy  is  iftractcd.  Tlicrc 
is  a  delicate  iiiflaiiiinatoi'v  ])U])illarv  ineinhraiie  (occlusio  ])U))illie). 
Tlici'e  is  also  an  anterior  ca|)sular  cataract,  due  to  tlu'  iiiflaiiunatioii  ; 
it  contains  calcareous  deposits,  as  shown  liy  the  pateh  of  dark  stain- 
ing. The  eiliary  body  is  defreneratcd  and  detached  from  the  sclerotic 
at  the  |)osterii>r  part.  The  retina  is  complftelN-  detached  and  folded 
liehind  the  lens. 

The.se  are  tlie  two  chief  ol)jective  signs.     Cases  occasionally 
arise  whieh  are  doiil)t<^ul  even  to  the  most  experienced.     A 

i •  *  -     '*:■"•*"-     ;:i  *  '"  :a  *-"j 

settle  the  question  is  the  following  :    A  drop  of  2  per  cent. 
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iMiiiMtidii  II  (iK^I  ali(i|)iii)  solution  is  instilled.  As  the  |)ii|)il 
(l.i.itcs,  ill  iritis  the  iircL'nIiiritics  arc  nnpliasiscd  and  synechia' 
arc  ihno.-t  alua\s  revealed  ;  tlie  tension  is  not  apprcciaMv 
atfcctcd  \>y  tlie  inydrialie;  in  ulaiKonia  tlie  |Mi|)il  prohably 
dilatcs  slowly  l.iit  (|iiitc  e\enly,  rctainini:  its  roundness:  the 
tension  is  ap|ireeialily  increased  l.y  the  inxdrjatic.  A.s  soon 
as  trliiiicoma  is  dctinitcly  dia^'iioscd  hy  this  test  cserin  (1  per 
cent.)  niiist  he  inniii  iliuti  hi  instilled  and  repeated  at  intervals 
('•/'/-  p.  L'!»0).  Atropin  is  never  to  he  used  for  dia^'nostie 
purposes  since  cserin  is  incapahle  of  counteract in<>:  its  mydriatic 
effect,  and  if  the  ease  is  found  to  he  one  of  ^daucoina  imniediate 
iridectoiii\    would    he   iiiipcrat i\ c 

(.■{)  'I'he  suhjective  syiiiptoins  dilTer  in  tlie  two  diseases. 
\  isioii  is  usually  more  impaired  in  <:laiie()ina  than  in  iritis. 
In  acute  <ilaueoma  the  onset  of  the  pain  is  sudden,  and  it  is  so 
severe  tliat  it  is  fre(|uently  accompanied  hy  vomiting'. 

It  will  be  advisable  rjzain  to  enumerate  the  chief  sym])toms 
and  siirns  of  iritis.  The  subjective  symjitoms  are  :  pain,  of  a 
neuralgic  character,  referred  not  only  to  the  eye  but  also  totho 
supra-orbital  region  :  dimness  of  vision,  due  to  cloudiness 
of  the  aipieous,  exudates  in  the  pu|)illary  area,  &c.  The 
objective  signs  are  :  constriction  and  irregularity  of  theimjiil, 
iml<'ss  a  mydriatic  has  already  been  instilled,  in  which  case 
the  irregularity  is  emphasised  iiy  the  presence  of  the  jiosterior 
synechia".  If  the  mydriatic  is  instilled  early  these  svnechiaj 
may  break  (h)wn  so  that  the  jjupil  again  liecomes  (piite  round  ; 
111  such  cases  sjiots  of  lymph  or  pigment  upon  the  anterior 
capsule  of  the  lens  often  leave  iwrmaiient  Tnarks  of  old  .syne- 
chia", and  form  most  valuable  evidence  of  jirevious  iritis  (Fig. 
I4S).  [t  has  already  been  jiointed  out  (p.  4)  that  the  posterior 
layer  of  the  retinal  pigment  eiiithelimn  on  the  back  of  the  iri.s  is 
less  firmly  attached  to  the  iris  than  the  anterior.  When  a  syne- 
chia breaks  down  some  of  the  t)o.^t("rior  layer  often  tears  away 
and  remains  attached  to  the  lens  ca])sule  :  these  pigmented 
spots  n("ver  disapjiear  entirely.  Discoloraticm  or  muddiness 
•>f  the  iris,  whereby  the  iris  pattern  is  ma.sked  :  hyperemia, 
manifesaiig  it.self  chiefly  as  circumcorneal  ciliary  congestion  i 
exudations,  manifesting  themselves  either  as  "more  or  less 
cloudiness  of  the  aqueous  or  as  solid  deposits  in  the  jmpillary 

"■■  "i'"»=  •:!•--- :::.-j  .    : ncNc  ;;rr  conspiouous  signs  oi  lufiam- 

mation  of  the  iris. 
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Tlir  ii.iirsc  of  iritis  varies  uitli  its  intensity.  Kven  tlie 
sliu'litef  arute  cases  take  time  nr  ninie  w eeks  liefoi c  iiilla mina - 
tioii  entiiilv  suli>i(ies.  Tile  Ix'st  siirn  is  the  |)nini|>.  action  ot 
atidjiin,  tor  in  i  he  \\or>tcaM's  it  has  little  oi'  no  enVct.  Ini- 
|)ro\einent  is  shown  hy  ^oo(l  (lilatalion,  diinirnit ion  of  injee 
lion  and  pain.  In  the  chronic  cases  the  (  iliaty  Ixxly  is  almost 
al\va\s  more  sciioii>lv  inxoKcd  .  the  condition  is  one  of  irido- 
cyclitis, '{'he  inllamniator\  sij^'iis  are  less,  hnl  diminution 
of  \ision  is  |iroi_'ics.,i\c,  and  the  disease  not  infreq\ientl\'  lasts 
foi-   years. 

One  of  the  most  cliaracteiislic  fealnrcs  of  iritis  and  cyclitis 
is  the  ^reat  tendency  to  iclapse.  It  depends,  not  \ipon  the 
•Ilia',  as  was  once  taiiuht,  Imt  upon  the  constitutional 
cause  of  the  di.sease.  Ivicli  fresh  attack  runs 
a  similar.  thoiii.di  usually  less  severe,  course, 
often  leaving  fresh  traces  and  increased 
impairment   of   vision. 

Complete  resolution  may  occur  in  slight 
cases  treated  earl\  and  siiitalily.  The  exu- 
dates hecome  al>sorlied,  the  synechia'  break 
down,  leavinfi  only  such  slight  traces  that 
\  ision  may  ho  ])erfe(t.  ('omi)aratively  sliizht 
cases  may,  however,  leave  very  serious  re- 
sults if  thi'V  are  impropeil_\  treated,  and 
in  severe  cases  the.M'  are  the  iiile.  M(jst  fif 
the  evil  results  aic  ,;ttril)utal)le  to  ne<.'lect  of  or  impossihility 
of  early  dilatation  of  tlu-  jiupil,  which  causes  permanence  of 
the  posterior  synechia'.  If  thes(>  arc  few,  no  s])ecial  injur\' 
or  impairment  of  sitzht  inllows,  hut  future  attacks  are  more 
likely  to  result  in  an  ineicascd  number  oi'  in  rin^  sviiechia. 

Rini:  synechia,  or  scH'lusio  |nipilla'.  is  one  of  the  worst 
seipiels  of  the  disea.se,  since,  if  uni-elieved,  it  ine\itahl\-  leads 
to  secondary  i,'laucoma  and  destruction  of  siirht.  Owinj; 
to  the  complete  sliuttin,<;  off  of  the  jiiipil  the  a(|Ueous  wliich 
is  secreted  liy  the  ciliary  body  {n'lh  \).  IS)  is  unable  to  jiass 
forwards  into  the  anteiior  chambei-,  the  iris  beinj;  a  non- 
jtermeable  membrane.  It  therefore  coHeets  liehind  the  iris, 
which  becomes  bowed  forwards  like  a  sail,  a  condition  which 
is  called  iris  hoitthe  (Fig.  140).  Kejiarded  from  in  front,  the 
anterior  chamber  is  seen  to  l)e  funnel-shaped,  deepest  in  the 
centre  and  shallowest  at  the  periphery.     The  filtration  angle  is 
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iilililciiitcd  l)V  the  adiii'sioii  (»f  tli 


<•  iris  •()  the  ((iriitM  and  sclfia 


at   the  |uii|»liciy   (pn  iplwral   anterior  ,s\  iHchJ/i ).      Hence   the 


ISKill 


lluid  is  retained  within   the  eye  and  the  intianeular  tei 
rises   (//'/(    ]>.   JT.'l). 

()r<ranisati(.n  nf  (he  exudates  in  the  piiiiillary  an-a  leads  to 
the  forinatiun  of  an  inllanimatoiv  i)ii|)illai  \  nieiidnane  or 
nechisio    |)ii|(ill.e.      This    inteiferes    <hieetl\     with    the    trans- 


mission ot  lii.'iit  ra\s  and  is  often  I'-s 


■iaied  with  rini'  s\  iieeh 


.itii  or  without  total  posterior  synechia  {nil,  p.  iM.'}).      In  such 


eases  there  is  generally  jilastie  eyclitis  and  the  eye  is  irretriev 
al)ly  affected. 

licpeated  attacks  of  iritis  lead  to  atro|)hv  of  th 


ic  iris,  which 


H'COMU'S 


dirty  grey,  like  felt  or  Motting  paper.      Hed  streaks 


usually  ot 


I 

often  mark  the  site  of  permanently  dilated  ves.sel 
new   formation  and  therefore  not  necessarily  radial  in  direc- 
tion.    The  pupillaiN  margin  is  thin  and  frayed  :    the  reactions 
are  dimini.shi'd 

Varieties  of  Irilia.—Tho  varieties  of  iritis  are  usually  divided 
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into  |iriniai\  .iiid  -ci  ..ii(l;ii  \  tlir  lattir  Imih^'  )Iii»c  wliiili  ate 
•  lllc  111  cxlcli^inli  nt  illllaiiiliial  mn  IkUii  snliic  clllff  |iait  nt  the 
me,  iisnall\  I  licrciiiia  The  |itimar\  inlidcs  arc  due  (<>  some 
V'ciitral  (l\>ria>ia,  iIicmi^Ii  it  i>  not  al«a\s  |mis.s|Ii|c  to  dctci- 
mine  its  exact  nature  (>o<all(d  idiojiatliic  iritis)  The  inosf 
iiiidoiiltted  cause  is  cert  a  inly  s\  |ihdis  :  other  i  aiises  are  yonoi- 
rhiea,  t  ulicrcic,  and  dialictcs  ;  alh'L'cd  canscs  are  jioiit.  "  rheii- 
inatisni,  aiiitc  exanthemata,  Ac.  Kiiially.  iritis  is  usimllv 
an  ini|>ortant  eleinerit  of  syriijiathct  ic  oplit  halitiia  (7./'.). 
Si/ii/nlihr   liilix  iranifests  itsilf  in   two  forms.     S\  phiHs  is 

the  commonest  canse  of  sirn|)le 
plastic  iritis,  uhich  occi,.n  in  the 
secoridarv  staj^e,  soor.  aft  "  t  he 
skin  eiiiptioris,  iisirallv  v.'tliin  the 
lirst  year  after'  infection,  lint  not 
lieforc  t  he  I  liirii  nroni  h.  There  may 
lie  nothiri;.'  characteristic  aliout  this 
iorrri  ot  iritis,  or-  nodules  may  occur 
upon  the  iris  {riih  in/ in).  Syphilitic 
iritis  lasts  two  to  eiirht  weeks  and 
does  not  iisirally  r<'cirr,  thus  dilTeriiifi 
from   the  "  rheumatic  "   form. 

iritis  occurs  in  at  least  .'?— 4 
per  cent,  of  s\philifics,  and  of  cases 
of  iritis  s\  pliilis  accounts  for  lT) 
per'  cent.  Syphilitic  iritis  is  gene- 
rally irnilateral,  but  the  s(><'ond  eye  liecornes  affected 
sooner  or  later  in  al)out  a  (piarter  of  the  cases.  In  iritis 
due  to  other-  causes  it  is  hilateral  in  only  aliout  1<>  jjereent. 
Syphihtic  iritis  attacks  males  more  than  females  and  three- 
fourths  of  the  ca.ses  ar-e  l)et\\een  twenty  and  forty  years 
of  age.  The  Wassermarui  t-eaction  isof  great  value  in  .settling 
the  diagnosis.  Simple  |)lastie  iritis  also  noeurs  in  eongenital 
syphilis,  usually  as  an  accompaninient  of  interstitial  keratitis 
iq.r.).  It  also  occurs  in  very  young  l)al»ies  with  congenital 
KVphilis,  without  any  corneal  eoniplieation,  hut  usually  with 
large  nodules  or  giimmata  on  the  iris.  This  is  not  connnon, 
l)ut  is  jn'ohahly  the  only  cairsc  of  iritis  in  very  young  children 
apart  from  direct  injury.  It  is  sometimes  seen  so  soon  after 
hirth  that  almost  cci'tainly  in  these  cases  it  commences  a-s  an 
intrauterine  intlamniation. 
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'I'lic  Ills  alsr)  U'coiJirN  iritlaiiii'il  iii  Minic  cax's  (if  a('i|iiir)'il 
s\  I  ill  ills  la  If  ill  I  !n'  >(■<•<  uidaiy  <>i-  \cr\  lari'lv  liiii  iiis.'  I  lie  ti'iiiar\' 
>la^'c.  riiiM'  >ascs  arc  cliaiaclcriscd  li\  (he  tni'iiiatiiin  nf 
\(>l|u\\isli  ted  iiimIiiIcs  mar  llii'  |iii|iillarv  and  ciliaiN  liniiltrs 
(if  tlif  iris,  lull  licit  in  the  iiih  .  iiicdiatc  ici_'iiiii.  The  ikkIiiIcs 
arc  usually  iiMilli|ilc  and  \ary  in  si/c  fidiii  that  i4  a  jiins  head 
iipwariis  (l'"iL'.  I.'il  ).  It  has  Imcm  ciisldmarv  to  consider  these 
iKidiilcs  either  cuiidyldinata  nr  ^iiniinata.  acciirdin^  to  the 
sta^fc  of  the  eoin|ilaint .  i'lierc  is  no  ^ocmI  ^'rdiind,  cither 
clinical  or  |>atholoiiical,  for-  the  distinction,  and  the  toriu 
ijumuKilitun  irilis  nia\'  he  iisid  tor  all  tliesT  cases.  There  is 
^ciicrall\-  much  exudation  in  ^iiiii- 
iiiatous  iritis,  and  broad  synechia' 
are  foriiicd.  The  nodules  are  liable 
to  lie  mistaken  for  tulK-rcIc  ('/.'•.) 
or  sarcoma  ('/.''.):  the  absence  of 
iiitis  and  the  |ireserice  of  only  a 
siiiizlc  nodule  Usually  di>tin<.'ui>hes 
the  latter  condition,  which,  more- 
over, is  cxtre,  iel\-  rare.  Giiinma- 
tous  iritis  may  rarcl\  extend  to  the 
i-orneo-scjera  at  the  an^le  of  the  an- 
terior chainlK'r  and  lead  to  |terfora- 
tion  of  the  ijlobc. 

The  sites  of  previous  gummatous 
d<-|)()sits  in  the  iris  are  marked   by 
de|iiirmentati()n  of  the  stroma,    |)ro- 
bably  owing   to  .stretching.     Whitish    spot.s    in    the    cilinry    i 
region  of  '^he  iris,   especially  near  the  crypts,  occur   in   the  j. 
early  stages   of    syjihilitie    infection  without  jirevious  iritis.  * 
Sy[)hilitie  degeneration  of  the  ves.sels    eau.ses  thickening  of   , 
the    coats,   sometimes  making  them  appear  as  white   lines. 
Atrojihy  of  the  muscle  fibres,  esf>ecially  of  the  sphincter,  also 
occurs,  and  a  circle  of  atrophic    patches   near  the  pupillary 
border  is  strong  evidence  of  sy{)hilis. 

Vision  is  usually  impaired  ])ermanently  in  syphilitic 
iritis,  and  the  prognosis  is  wor.se  in  the  gummatous  ty|)c. 
Sj)ecific  iritis  is  indeed  a  sign  of  severe  .syjihilis  ;  Trousseau 
foimd  that  thirty-four  out  of  forty  jiatients  ultimately  devel- 
oped grave  sequelae  such  as  tabes  and  general  paralysis. 

Gonorrhoeal  Iritis  is  probably  more  common  than  is  gener- 


Fic.  I  .'il . — NojIuIch  iKTiir- 
riiiji  in  tlie  HcciUKliiry 
stiijic  of  Hyiiliilis,  Kilii- 
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ally  supposed.  It  occurs  esjiecially  in  those  cases  which  have 
gon()riha?al  "  ilicuniatisin,""  and  seldom  sui)orvenes  until 
after  one  attack  of  arthritis,  usually  in  the  knees.  It  exhibits 
no  s]iecial  signs  :  it  tends  to  recur,  often  during  the  onset  of  a 
gleet  or  arthritic  attack.  Then  's  little  doul)t  that  it  is  a 
meta.static  infection.  The  patients  are  almost  alway.s  men, 
and  as  a  rule  both  eyes  are  affected,  though  not  at  the  same 
time.  Extension  to  the  ciliary  Ixuly  may  be  indicated  l)v  tine 
vitreous  o|)acitics,  but  involveuK'Ht  of  the  choroid  is  wry  rare. 
Anotliei',  more  cliaiacteristic  form  ma\  occur  during  the  acute 
attack.  The  exudates  into  tlic  anteiior  chamber  then  have 
a   peculiar  gelatinous  appearance. 

RIk mnnlic  "  Iritis.  In  |)atients  with  iritis,  in  whom 
no  spcH'itic  or  gonorihooal  taint  can  be  discoxcred,  a  his;orv  of 
rheumatic  |)ains  in  the  muscles  and  joints  can  often  be  e.ieited. 
Iritis  seldom  accom])anies  an  attack  of  acute  rheumatism, 
and  only  rarely  can  a  liistoiy  of  such  an  attack  be  oi)tained. 
The  patients  are  often  g()Ut\  ir  ha\'e  rheumatoid  arthritis. 
What  the  pathological  relationship  of  the  iritis  is  to  these 
complaints  must  remain  a  matter  of  conjecture  until  their 
a'tiology  is  placed  beyond  dispute.  The  iritis  in  the.se  cases 
is  usually  a  plastic  iritis  of  moderate  se\crity.  It  often  attacks 
i)oth  eyes  and  shows  a  very  uuirked  tendency  to  recur,  and  the 
reeurrenci>  seems  to  bear  a  direct  relationship  to  the  recui'rent 
attacks  of  ])ain  or  aithritis.  There  is  often  an  uiuisiu^l  amoimt 
of  ccmjunctival  and  episcleral  congestion.  Iritis  in  an  elderly 
])atient  i-  likely  to  be  gouty,  (\ten  starting  suddenly  in  the 
night  an(  ..omeumes  ushering  in  an  acute  attack  of  goutv 
arthritis. 

Jfiiihi lie  Iritis  is  lare  ;  it  is  piobabls-  a  gouty  iritis  occurring 
in  a  diabetic  subject,  ft  sho\\s  a  marked  liability  to  the 
formation  of  new  or  enlarged  vessels  in  tiic  iris,  with  the 
formation  of  plastic  exudates  and  occasionall\'  an  hypojnon. 
On  the  whf)le  it  runs  a  favourable  coi:rs(\ 

Tulii  rniJoHi'  Iritis  occurs  in  a  miliary  and  a  conglomerate 
or  solitary  form.  In  th(>  foiuicr  there  is  usuallx  a  yellowish 
whit(>  nodule  smrounded  by  numerous  smaller  satellites  :  there 
is  the  same  tcuidencv  as  in  guuimatous  iritis  foi'  th(>  nodules  to 
\hi  near  the  pupillary  or  ciliary  margins.  In  conglomerate 
tubercle  there  is  a  yellowish  white  tunKuu',  though  smaller 
satylUtes  may  be  present.     The  nodules  contain  giant  cells. 
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There  is  usually  less  general  iritis  than  in  the  gummatous 
form,  hut  there  is  almost  always  some.  The  condition  may  he 
mistaken  for  gummatous  iritis  or  for  sarcoma.  The  ahscnce  of 
specific  history,  a  negative  Wa.ssermann  reaction,  the  failure  of  j.^*^^^ 
anti.sy])hilitic  treatment,  and  the  age  of  the  jjatient.s-  ehildrea  . 
or  young  adults-  are  features  di.stinguisliing  it  from  gum- 
matous iritis.  The  presence  of  satellites,  the  usual,  but  not 
invariable,  absence  of  visible  vessels  upon  the  surface  of  the 
ju)dules,  the  age  of  the  })aticnt,  and  the  presence  of  iritis  dis- 
tinguish it  from  sarconui.  The  diagnosis  nuiy  be  extremely 
difficult,  but  the  great  rarity  of  sarcoma  of  the  iris  should  be 
borne  in  mind.  Simple  iritis  is  said  to  be  sometimes  tuber- 
culous :    this  form  is  ver\'  larc. 

In  conglomerate  tubercle  of  the  iris  the  corneo-sclera  at 
the  angle  of  the  antcior  chamber  almo.st  invarial)ly  becomes 
ultimately  eroded  and  involved.  The  wall  of  the  globe  is 
thus  weakened  and  eventually  gives  way.  The  tuberculous 
mass  then  grows  rapidly  through  the  perforation,  and  a  large 
portion  of  the  iris  may  become  prolapsed.  In  this  maimer 
the  eye  is  inevitably  lost. 

Von  Pirquefs  cutaneous  reacticm  may  be  ap])licd  to  doubt- 
ful cases.  A  positive  result  is  of  little  value  except  in  chil- 
dren, but  a  negative  result  eliminates  the  diagnosis  of  tubercle 
with  a  fair  degree  of  certainty.  Woiff-Kisner  or  Calmette's 
conjunctival  test  should  not  be  used  on  account  of  the  danger 
of  sc\('re  reaction.  Siibiutai  'ous  injecti(»n  of  Koch's  old 
tuberculin  gives  a  characteristic  rise  in  tcmpciature,  &c.,  in 
the  presence  of  tubercle,  but  there  is  no  pioof  that  the  ocular 
lesion  is  the  cause  of  the  reaction  and  the  test  is  not  free  from 
danger. 

S)prip(it/iitir   IriiiH. — See  Sympathetic  Ophtiialmia,    Chap. 

x.x'i. 

"Sirous"   /nVf'.s.-  See  ]).  26"). 

iSicurutnri/  Iritis  :    Piinih  nl  Iritis. — See  C'ha]).  XXI. 

Tnutriunt. —  Dilatati(n\  of  the  pupil  with  atro})in  and  hot 
a))plicati(ms  are  the  essentials  of  local  treatment.  Atropin 
acts  in  three  ways  :  (1  )  by  keeping  the  iris  and  ciliary  })ody 
at  rest,  (2)  by  diminishing  hyiK-ra'mia  ;  ('X)  by  breaking 
down  posterior  synechia'  and  itrevcntiiig  the  formation  of 
fresh  ones,  ft  may  be  used  in  the  form  of  drops  of  a  1  ])er 
eeiu.  solution  or  as  an  oii\tment  of  liie  same  strengtii.     I 
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prefer  tlie  ointment  for  the  followinir  reasons  :  (1)  its  action 
i.s  more  continuous  ;  (2)  it  is  easier  to  aii])ly,  since  it  usually 
works  into  the  eye  even  if  only  rul)he(l  along  the  lashes  ;  (.'{) 
it  is  less  likely  to  cause  sym|itoMis  of  ])()isoning,  which  are 
not  uncommon  with  the  drops  in  children.  Sym])toms  of 
j)oisonini; — diyness  of  the  throat,  tlushiufj;  of  the  face,  delirium, 
&c. — are  due  to  the  excess  of  solution — often  considerahle  in 
unskilful  hands  passin<i  down  the  nasal  duct  into  the  nose 
and  thioat.  The  dose  administered  in  this  mannei'  is  never 
lethal. 

Atropin  should  he  puslied  in  the  eaily  stages,  hest  hy  fre- 
quency of  ap])lication  rather  than  inc'cased  sticngth.  Kvery 
four  hours  is  usually  suflicicnt.  U'hcii  the  pu])il  is  well 
dilated,  two  or  thice  times  a  day  suttic  ■  ff  atroi)in  irritation 
ensues,  hyoscin,  scopolamin,  oi' duhoi,.!  should  he  substituted. 
Hot  applications  are  exticmely  grateful  to  the  ])atient, 
diminishing  the  pain,  and  arc  of  therai)eutic  service  in  encour- 
aging a  moi'e  \igoi'ous  l)l(iod  and  lym|)li  tlow.  Hot  fomenta- 
tions and  hathings  may  he  used,  hut  dry  heat  applied  to  the 
surface  of  the  <'losed  lids  has  the  sa?neetrect.  This  may  he 
done  by  means  of  a  .hii)anese  mutT  warmer,  which  is  ban- 
daged over  a  i)ad  of  wool,  prc\iously  well  heated  and  ai)plied 
to  the  eye.  l^y  this  means  the  heat  is  considerable  and 
continuous,  with  a  minimum  of  trouble  and  discomfort. 

In  very  severe  cases,  or  \\hen  the  jiupil  does  not  readily 
respond  to  atropin,  depletion  of  blood  from  the  temple  shoukl 
l)e  resorted  to.  The  best  method  is  by  two  or  three  leeches 
applied  a  short  distance  outside  the  external  canthus.  They 
should  not  be  too  far  from  the  eye,  nor  too  near,  foi-  in  the 
latter  case  much  csdema  of  the  lids  ma\  hillow.  Hcurtclou))'s 
aitificial  l(>ech  may  l)c  used,  but  is  not  so  eHicacious. 

H  the  pain  is  very  intense  a  hy|iodermic  injection  of  morphia 
may  be  given.     Aspirin  is  very  u.seful  in  relieving  jiain. 

(ieneral  treatment  should  be  commenced  by  a  smart  saline 
purge,  and  the  bowels  must  l)e  kept  freely  open  throughout 
the  acute  stage. 

In  other  respects  the  general  treatment  rlepends  upon  the 
cause.  In  syj)hilitic  iritis  the  jiatient  is  rapidly  got  under  the 
influence  of  mercury,  best  by  iinuictions  or  the  intiamu.scular 
injection  of  Lambkin's  cream.  Salvarsan,  gallyl,  &c.,  cause 
rapid  improvement,    but   these   cases    also    resi>ond    well    to 
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mercury.  These  drugs  are  most  effectual  in  the  cases  occurring 
iliiring  the  secondary  stage,  l)ut  should  al>o  hr  used  in  the  gum- 
matous form.  Here  they  should  be  siippleinented  hy  iodides, 
but  these  nuist  not  Ix;  given  simultane(jusly  with  injections  of 

)f  acute  syi)hilitie  iritis 


ifantile  f( 


metallic  nu'r<  'u y.  llie  niiantile  torni  or  aci 
responds  rai)i(liy  to  mercury,  i)ut  ncitiierdrug  is  very  efficacious 
in  the  congenital  type,  and  in  this,  as  well  as  in  the  later  .stages 
of  the  other  forms,  gineral  tonic  treatment  is  indicated. 

In  other  forms  of  iritis,  where  u  iheumatie  taint  is  suspected 
or  where  no  satisfactory  cause  can  be  fomui,  it  is  usual  to 
order  salicylic  prci)arations,  and  they  apjiear  to  do  good,  not 
(jnlv  in  these,  but  also  in  gonorrhceal  and  diabetic  iritis. 

In  th(  convalescent  stage  smoked  glasses  are  ordered — 
for  both  eyes,  especially  on  account  of  the  consensual  reaction 
to  light.  Atro])in,  or  its  equivalent,  should  be  continued  for 
at  least  ten  days  or  a  fortnight  aftfr  the  i-ye  ai)i)ears  to  be 
([uiet,  otherwise  a  relapse  is  \cry  likely  to  occur. 

Tubeiculous  iritis  is  treated  by  the  same  local  apjilications 
as  (ither  forms.  The  usual  constitutional  treatment  must  be 
|Mished.  Imi)i'ovcmcnt  and  even  compU'te  re.sdlution  have 
been  lecoi'dcd  from  the  usi'  of  tuliercuiin  injections. 

Some  authors  consider  that  tuberculous  iritis  is  generally 
the  priuiary  manife.staticm  of  the  di.sease  in  the  body.  They 
therefore  advocate  the  removal  of  the  eye  as  .soon  as  the 
diagnosis  is  made,  in  order  that  the  danger  of  extension  f)f  the 
di.sca.se  to  other  parts  of  the  body  may  be  minimi.sed.  If  ])er- 
foration  of  the  globe  has  taken  '.'lace  and  the  eve  is  irretriev- 
ably lost  immediate  excisi(m  should  be  urged,  but  in  other 
cases  ordinary  treatment,  supplemented  by  tuberculin,  should 
be  persisted  in.  CJood  results  have  undoubtedly  lieen  obtained 
by  the  u.se  of  tuberculin,  and  it  should  be  given  a  jen-^evering 
trial  :   nevertheless  it  often  fails  to  ameliorate  the  condition. 

'/  .((tlmi  lit  of  S(qiiil(e  diiil  Ci.ni jiHratiijis. —  For  the  treat- 
ment of  coincident   c_\c'litis  see  ]).  267. 

Fiiin  [)osterior  syn(>chia>  can  sonu'tiuu's  be  broken  down 
by  placing  a  small  particle  of  solid  atropin  in  the  c(mjunetival 
sac.  Care  must  Ik-  taken  to  prcvint  the  dissolved  atropin 
from  passing  down  the  nasal  duct  by  pressure  with  the  finger 
upon  the  lacrymal  sac  by  the  patient  himself,  but  the  surgeon 
must  see  that  tiie  jjressure  is  rightly  ajiplied  and  kept  up. 

AiMUilar    sNueciua    lieriiamis    :ui    ii  nieeioiii\     in    aii    ea.-'e.-^    lii 
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onlir  to  restore  coiiiiminieat ion  lictweeii  tlie  anteiior  and 
posteiior  cliamtiers,  and  thus  axoid  the  sn|iei\ention  of 
secciidaiT  •ilaueonia  {cidt  j).  27.'}).  Xo  oj)eiative  piofcdiire 
o{  this  kind  must  i)e  undertaken  durin<;  an  acute  or  even  the 
shjzhtest  attack  (tf  iritis  if  it  can  he  j)ossil)ly  avoided,  since  the 
f raiunatic  iritis  set  up  will  fiiistratc  tlie  ol)ject  of  the  operation 
1)\  tillinji  the  colohonia  with  exu(hites,  and  may  even  cause 
the  loss  of  tlie  eye.  It  is  i)est.  if  po.ssihle,  to  forestall  a  ring 
synechia  hy  performinj,'  the  iiidectomy  i)efore  the  adhesion 
extends  round  th-  whole  circle.  Tliis  can  often  he  done, 
because  opcialilc  rinji  synechia,  ij.,  rinj;  sync  hia  without 
total  synechia,  is  frecpicntly  tlie  result  of  recurrent  attacks 
of  (piict  or  almost  painless  iritis,  duiini;  each  of  which  moie 
of  the  circle  is  in\(ii\cd.  The  iridectomy  is  performed  during 
a  (piiescent  intcival.  Jt  is  often  dillicult  to  get  a  good  colo- 
l>oma  owing  to  the  atrophy  and  friability  of  the  iris  and  the 
tirimiess  of  the  adhc  F4a'morihage  is  common  and  the 

hyplucma   takes  loiij.        ,..,  n   usual  to  he  alisorhcd. 

'i'otal  posterior  .synechia  can  seldnm  he  opeiatcd  upon  with 
succ<'ss.  iridectomy  is  seldom  possible,  and  th(>  onl\  pro- 
i-cdurc  which  can  lie  adopted  is  extiactioii  of  the  lens  by  a 
specially  devised  opcrati<in.  Iridectomy  or  iridotomv  may 
be   |)ossible   if  the  lens   is  shrunken. 

Cyclitis  has  already  been  referred  to  incid(>ntally.  The 
exudates  from  flic  'iliary  l)od\  pass  into  the  anterior  chamber 
directly  from  that  part  which  forms  a  l)oun<lar\  of  the  cham- 
ber (Fig.  2),  and  by  passing  forwards  tlirou<:h  the  pujiil. 
When  they  organise  in  the  plastic  form  they  not  onlycau.se 
total  posterior  .synechia,  but  also  suriound  the  lens  and  extend 
throughout  the  \itreous.  Behind  the  lens  they  form  a  trans- 
verse membrane  or  cyclitic  mendnane.  Strands  of  fibrous 
tissue  arc  formed  in  the  vitreous.  They  become  anchored 
to  the  retina  in  various  places,  and  by  their  subse(|iient  con- 
traction often  lead  to  detat'hmcnt  of  the  retina.  The  exudates 
which  organise  upon  the  surface  of  the  ciliary  body  cau.se  the 
destruction  of  the  ciliary  proce.s.ses,  whicli  results  in  abolish- 
ing or  seriously  diminishing  the  secretion  of  aqueous.  Hence 
the  intraocular  tensicm  becomes  lowei'cd  and  the  eve  is  quite 
soft  to  the  touch.  The  walls  of  the  globe  fall  in,  and  the  eye 
beeomcs  shruid<en-  ;;A^///.s/.v  hulli  {(t)t>ti'M.  to  waste)  (rie. 
l.)L').      After  tiiij^  lias  occurred  degenerative  chrnges  suiiervene 


DISEASKS   OF    IRIS    AND  CILIARY    BODY     2()5 

and   the  climoid   hfconics  ((mvcrtcd   aficr   nioiitlis  or  years 
into  bono. 

Chroiiir  Irido-cifrlitis  {Syns. — Sivifh  f'l/rlltis,  '"  S(r(,7is 
Iritis  ").-  This  is  an  t'xtrcmcly  insidious  and  cliionic  disease. 
(•liaiaeterise<l  liy  diminution  ot  vision  with  sliuhtiy  marked 
physical  sii:ns.  In  sevei'e  eases  there  is  eihary  (■onlIe^tion, 
tendei'iiess  on  ])icssui'e  over  the  eihar_\'  re^'ion,  dee])  anterior 
eliamher,  precipitates  ('"  i<r'ratitis  punctata  "")  on  the  l)ack 
of  the  cornea,  and  dusf-iii<e  opacities  in  the  vitreous.  Pos- 
teiior  synechia'  ar'c  not  ;;  conspicuous  t'eatuic.  hut  aic  liable 
to  be  foiined  slo\\l\-  and  insidiouslw     The  tension  is  usuallv 
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Fi(i.  152.  -  I'lilliisis  l>iill)i,  due  to  iiitlo-cyclitis  (  X  ;{).  (',  foniea  ; 
/;•.,  iriH  ;  L.  lens  ;  ('./«..  ciliiirv  ImkIv  ;  'V*..  oliomid  ;  R,  rctiim, 
ili>tii(lit(l  1111(1  fiilili'il  11])  liiliiiul  li'ii.'i.  si|)MrHt<'(l  from  chiii'did  liy 
tilliuiiiinous  ('iiatziiluiii  ;    Si-L,  scion iiic. 

slightly  raised  in  the  oariiiT  sta<.;c-i.  lowered  in  the  later. 
There  may  be  a>deiua  nf  tho  upper  lid  and  neuralgic  pairr  in 
the  eye  and  brow.  Theic  is  sometimes  myopia,  owing  to 
irritation  of  the  ciliary  niuscle. 

Tile  hmtir  pnciyiUiitii  ("k.p.")  (F;g.  lo.'})  consist  of 
leucocytes  which  are  deposited  from  the  a(]Ueoiis  upon  the 
back  of  till  cornea  and  stick  there.  They  rna\  contain  pig- 
inerrl  granules,  showing  their  origin  from  the  uveal  tract  (pig- 
mented k.j).).  In  the  most  characteristic  form  they  are 
scattered  over  a  triangidar  ari-a  of  the  lower  iiart  of  the 
cornea,  the  smaller  spots  being  abo\e,  the  larger  bi'low  (Fig. 
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15;{).  This  arrangement  is  due  to  gravitation  of  tlie  particles 
towards  the  bottom  of  the  anterior  ehamher,  eonii)ined  witli 
tlie  perpetual  movements  of  the  eye,  which  are  mostly  in 
the  horizontal  direction.  The  typical  arrangement  is  often 
hut  not  always  observed.  More  commonly  a  few  i.solated 
spots  are  seen  scattered  irregularly  over  the  lower  part  of  the 
cornea.  They  reciuire  great  care  in  examination  for  their 
(Uscovery  (ride  p.  8')),  and  tlu'ir  imi)ortance  cannot  l)e  over- 
estimated. The  smaller  Npots  frcipiently  coalesce,  forming 
small  phupies,  which  gradually  beeome  more  transhi.ent 
(■•  nuitton-fat  k.]).").  Precipitates  are  generally  .sharply 
defined  and  can  thus  be  distinguished  from  opacities  in  the 

deeper  layers  of  the  cornea.  They 
are  more  likely  to  contain  pigment 
when  the  iris  is  l)rown,  but  ■  pig- 
mented k.p."  also  oecurs  with  blue 
or  grey  irides  if  the  intlanuuation 
la.sts  a  long  time.  Pigmentation 
therefore  may  give  some  indication 
of  the  duration  of  the  disease.  The 
pigment  ])ersists  almo.st  indetinitely. 
Similar  precipitates  are  rarely  seen 
upon  the  anterior  cajtsule  of  the  lens, 
but  the  leucocytes  do  not  readily 
stick  here  owing  to  the  smooth 
surface,  devoid  of  endothelium. 

The  vitreous  opacities  are  of  the  same  nature,  viz.,  wander- 
ing leucocytes,  but  many  are  also  probably  minute  i)articles  of 
albuminous  exudate.  Their  mol)ility  in  the  viti'eous  shows 
that  the  consistency  of  this  sub.stance  has  undergone  change, 
sometimes  amounting  to  complete  lluidity,  due  to  defec- 
tive nutritiim. 

The  dejith  of  the  anterior  chamber  is  an  important  sign,  not 
easily  ex])lained.  It  is  undoubtedly  connected  with  the 
deficient  filtration  of  the  albuminous  aqueous  through  the 
angle,  which  also  accounts  for  the  rise  in  tension.  The 
peripheral  part  of  thi'  anterior  chamber  is  often  ])articularly 
deep,  even  deeper  than  the  central  ;  this  is  however  more 
maiked  in  the  later  stages  of  jjlastic  cyclitis,  when  it  is  due  to 


Fic  lali. — Typipiil  iir- 
nviipfincnt  of  sputa  mi 
tlu"  hack  (if  the  <'ornoii 
in  '■  fccnvtitia  ])unc- 
tiitii  "  (k.]).).  (Xfttlc- 
slii]).  froiii  a  sketch  l)y 
Dr.  Hcrriiiirluiin.) 


.....t:   .-.-.  .-.(  f!-.;i  :i-:^  f;-.-.! 


!^'it4i..ti   /  if   tiv  iidilf  <> 


in  the  posterior  chamfn'r. 
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In  the  slightest  and  most  iiisidious  cases  of  irido-t^yclitis  the 
symptoms  and  ])hysieal  signs  are  minimal.  Considerable 
diminution  of  \  ision  without  obvious  eause  should  aiwaws 
excite  apprehension,  and  the  cornea  should  be  most  care- 
fullv  explored  by  oblicpie  illumination  with  magnification 
bv  the  loupe,  as  well  as  by  the  direct  method  with  a  .strong 
conxex  lens,  A  few  spots  of  k.p.  aie  (h-cisive  proof  of 
cyclitis,  and  may  be  the  sole  physical  sign.  Change  in  the 
coloiu'  of  the  iiis,  due  to  atrophy,  is  an  important  sign,  since 
it   may  at  once  attiact  attention. 

Chronic  irido-cyclitis  occurs  under  similar  conditions  to 
simi)le  iritis  and  is  commoner  in  women  than  in  n\en.  Syphilis 
or  tubercle  may  be  the  cau.se.  It  is  probably  always  due  to 
some  form  of  toxa-mia  or  bacterial  metastasis,  and  a  careful 
search  should  l)e  made  for  a  septic  focus  in  some  part  of  the 
body.  It  is  most  frequently  found  in  the  mouth — pyorrhoea 
alveolaris — in  the  no.se  and  accessory  nasal  simises,  or,  especi- 
ally in  women,  in  the  genital  tract.  \'ery  often  no  such  source 
of  toxins  can  be  demonstrated,  but  the  patients  are  usually 
of  a  debilitated  tyjH'.  There  is  often  constipaticm,  and  it  is 
not  improbable  that  the  intestinal  tract  is  a  frequent  source 
of  the  toxins. 

The  disease  is  generally  wvy  chronic  and  liable  to  exacerba- 
tions with  gradual  and  insidious  formation  of  ])osterior  sjne- 
chia>.  Vision  is  greatly  diminished  during  the  more  acute 
stage,  but  recovers  consideral)ly  in  the  intervals,  but  each 
recurrent  attack  leaves  nuire  and  more  permanent  defect. 
The  eye  may  finally  become  soft  and  teniler,  and  enter  into  the 
condition  of  ])hthisis  buibi,  but  this  occurs  only  after  many 
yea's  in  sim])le  cases  of  ii''do-cyclitis.  l^oss  serious  cases, 
liowever,  not  uncommonly  occur,  es])ecially  when  the  se])tic 
focus,  /'.(J.,  ])yorrha?a  aveolaris,  is  discovered  and  is  amenable 
to  radical  treatment. 

Tnatmint  of  irido-cyclitis  is  essentially  the  same  as  that 
of  iritis,  but  si)ecial  attention  nmsf  be  directed  to  any  septic 
foci  which  may  be  found  and  to  the  general  health.  Septic 
foci  such  as  pyorrha-a  alveolaris,  nasal,  genital,  or  urinary 
se])sis,  furunctdosis,  &c.,  must  be  radically  treated  when 
possible.  In  some  cases  an  autogenous  vaccine  has  i)roduced 
i'iiiyiCi  ijtir*.',  mil  ii  iiti 5 re  i»in."ii  iJiiis.  jik*  I'ii.'i'o  vJiiv'iJ  iii'tici  i iii 
indefinitely,    nith    occasional     exacerbations.      During     the 


/./ 


I  :• 


268 


DISKASKS   OF  THF-:    KVK 


more  ariifo  phases  ciifiiictic  treatment  with  atropin,  hot 
hathirifis  or  tlie  iiuitTuariiier,  and  if  necessary  hhsters  or 
leeches,  is  indicated.  Small  doses  of  calomel  (^'r.  \.  thice  times 
a  day)  or  salol  und  salicylates  do  ^ood  in  any  cases  of  ohseure 
a'tiology,  proliahly  hy  acting'  as  intestinal  disinfectants. 
Iodides  help  to  cause  ahsorption  of  vitreous  and  other  exu- 
dates. In  severe  eases  tlie  patient  should  lie  kept  in  l)ed  and 
suhmitted  to  mercurial  iiuuictions  or  haths.  which  often  do 
jrood  in  eases  in  which  there  is  no  s))e(  itic  history.  Diaphoresis 
1)V  vapour  haths  and  hypodermic  injections  of  jiilocarpin  may 
he  tried  in  intractahU  cases,  which  form  the  majority. 

If  the  intraocular  tension  is  raised  .seiioiisiy,  so  that  there 
is  dan^'cr  to  the  sijilit  of  the  eye  from  this  cause,  it  nuist  l)e 
iclieved  by  paracentesis  {riilr  p.  2(H)).  It  usually  has  only  a 
transitory  cfTect,  and  may  recpiire  to  he  repeated  every  two  or 
three  days.  It  is  theoretically  unsatisfactory,  since  the  com- 
paratively sudden  reduction  of  Uw  intraocular  pressuic  to 
zero  cau.ses  dilatation  of  the  ciliary  vessels  and  allows  the 
|)as.safre  of  a  lympii  wrich  is  even  more  all)uniinous  than  that 
which  has  been  let  out.  it  should  therefoie  not  he  resorted  to 
unless  imjK'ratively  indicated.  On  the  othei'  hand  tile  final 
result  is  often  ve>  v  satisfactory,  ]irot)al)l\  l)ecause  the  rajiid 
flow  of  iym])li  llusiies  out  ti.e  secretory  cliannels  and  carries 
away  endoliielial  and  epitlielial  deliris  and  stagnant  toxins. 

During  tiie  intervals  hetwccn  exacerl)ations  tlie  pupils 
siiould  be  kept  moderately  dilated  with  weak  ((»•.")  per  cent.) 
atropin.  The  i)atient  should  have  plenty  of  fresh  air.  good 
diet,  and  tonics. 

If  the  eve  becomes  useless,  slirunkeu.  and  painful  it  may  be 
necessar_\'  to  excise  it. 

I'htMic  Irido-nirUiin. — The  pathology  of  this  condition  has 
already  l)eeii  de.scrilied  incidentally.  In  it  the  signs  of  iri(h)- 
eyclitis  in  general  are  increa.sed.  The  cvclitic  menil[)rane 
behind  the  lens  may  be  seen  v.itli  the  ophthalmoscope  .)r  even 
by  oblique  illumination,  fn  young  children  tiie  e(  ndition 
forms  one  type  of  i)seudo-glioma  (('ha]).  XIX.).  In  the 
later  stages  the  degenerative  changes  in  the  ciliary  Ixxly  pre- 
vent it  from  fulfilling  its  functions  of  supjilying  the  eye  with 
lymph  and  nutriment.     The  vitreous  suffers  first,   becoming 

eyp  shrinks  (phthisis  bulbi). 
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Tntiltniut  is  the  sainc  as  for  chronic  iridocyclitis.  The 
hlitid,  shniiikcii  j;IoJk>  is  often  |iainful  and  a  continual  source 
of  annoyance  to  the  [tatieiit.  It  should,  under  these  circuni- 
stances,    Ik'  t  xcix'd. 

Gumma  of  the  Ciliary  Body  causes  an  intense  acute 
plastic  iridocyclitis,  with  severe  iritis,  much  exudation  into 
the  anterior  chaniher,  often  dee|>  infiltration  of  the  cornea 
and  usually  K'cat  |)ain.  It  is  a  rare  coni|ilication  of  Hy|)hiliH, 
not  confined  to  the  tertiary  stajie.  It  varies  in  the  severity 
of  the  .symptoms  and  the  rate  of  jjrojrre.ss.  It  is  only  to  he 
diagnosed  clinically  with  certainty  when  the  inflammation 
extends  into  the  sclerotic  (ridr  p.  •1A^^).  If  it  does  not  respond 
to  active  anti-.sy])hilitic  treatment  the  eye  eventually  shrinks. 

Tubercle  of  the  Ciliary  Body  occurs  with 
tuherrle  of  the  iris  and  of  the  choroid,  and 
is  usually  only  to  he  inferred  clinically 
rather  than  definitely  diafrnosed.  As  already 
mentioned  (he  tiil)ercle  bacillus  may  ac- 
count for  some  cases  of  chronic  cyclitis. 

I'liriildit  Irido-riiclitii^.- — See  Chap.  XXI. 

Siinipdllit tie  '  I riiio-cj/clilh^. —  vS-e  Chap. 
XXI. 


l-ii;.  ir>>.--C(iii- 
(^cnitiil  colo- 
l)()iTiH  of  the 
iris. 


CONOKMT.VL    AbNOBM.VLITIE.S    OF    THE    IrIS. 

One  iris  may  have  a  difTerent  colour  from  the  other,  or  part.s 
of  the  same  iris  may  diiTi'r  in  colour.  IJoth  conditions  are 
known  as  lnl<  rcrhmmia  iridis. 

'I'he  i)u])il  is  normally  slii;htly  to  the  inner  side  of  the  centre 
of  the  cornea.  In  s(mie  cases  it  is  considerably  displaced, 
usually  also  to  the  nasal  side — condoj.ia  (Kopr),  pupil,  sk,  out 
I  ",  TOTTo-i,  place).  Rarely  there  arc  other  lioles  in  the  iris 
ticsides  the  ])ui)il — polycorict. 

The  iris  may  he  apparentlj-  absent — aniridia  or  iridertmia. 
Anatomical  investigation  has  shown  that  there  is  always  a 
narrow  rim  persistent  at  the  ciliary  border,  but  it  is  hidden 
from  view  during  life  by  the  sclerotic.  On  examination  the 
ciliary  processes  and  the  suspensory  ligament  of  the  lens  can  fie 
seen.     Aniridia  is  usually  bilateral.     There  is  a  tendency  for 


.j,.,..,i. 


f  lir.o.^ 


There  may  be  a  gap  in  the  iris,  usually  pear-shaped  or  like 
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a  jintliic  arch,  <niit  ill  iHMis  with  the  |iii|iil  ami  cxtciKliiij.'  towards 
l)iit  lint  always  as  tar  as,  the  ciliarv  iMirdcr.  It  is  called  a 
(■(iiKji  iiiliil  nilnliinna  ('f(A(idf.);u«,  iiiiililatiuii )  of  the  iris  (Fiji. 
I.'»4).  It  is  usually  dounwards  or  down  and  slightly  in,  corrc- 
s|)ondiii<i  with  thf  |)ositioii  of  the  fn'tal.  so-called  choroidal 
cleft  :  such  a  coioboiiia  is  called  typical.  Cololioiiiata  are 
found  in  other  directions,  and  are  thi'ii  atypical.  'r\|ii(al 
i-ololioina  of  the  iris  is  often  associated  with  typical  cololioiiia 
of  the  choroid  (((.r.).  It  is  one  of  the  coiiiiiionest  congenital 
nialforiiiatioiis  of  the  eye. 

J'ir-<i.'<li>it  /'u/iilhiri/  Miiniiniin  is  due  to  persistence  of  part 
of  the  anterior  va.scular  sheath  of  the  lens,  a  f(etal  struc- 
ture which  noiniidly  disappears  shortl\  liefore  Kiith.  Fine 
threads  stretch  across  the  pupil,  or  may  lie  anchored  down 
to  the  lens  capsule  (Plate  \'i.,  Fiu's.  .'J.  4).  They  are  dis- 
tinguished from  post  inllaiiimatory  syiie(  hia'  in  alwaxs 
coining  from  the  anterior  surface  of  the  iris  just  outside  the 
pupillary  margin,  /.( .,  from  the  position  of  the  corona  or 
oirciiliis  iridis  minor.  Such  tags  are  of  freipient  occurrence 
and  are  of  no  pathological  importance.  Tliex  are  commonest 
ill  y(uing  children  and  protialily  undergo  further  ahsorption 
as  age  advani'cs. 

The  f(utal  pupillary  memhrane  consists  of  a  network  of 
minute  bloodvessels  siijiported  hy  a  very  delicate  stroma 
which  contains  pigment  cells.  Sometimes  the  pigment  is 
left  on  the  lens  surface  and  i)ersi.sts.  It  forms  a  multitude 
of  \cvy  fin(>  brown  dots  scatt(-red  over  a  circular  area  ">  or  iS 
mm.  in  diameter  in  the  centre  of  the  ])upil.  These  spots  are 
distinguished  from  iMgment  spot.s  left  by  posterior  .synechijc 
which  have  broken  down  {ride  p.  255)  in  being  much  smaller, 
much  more  numerous  and  very  regularly  arranged,  and  also 
by  the  absence  of  any  concomitant  signs  of  iritis.  They  do 
not  usually  interf  ■•"  appreciably  with  vision. 
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iar  |irc!>«urf  li  Ijo  cUiar  from  the 

PLATE  Vm.     (To^ep.nt) 

Fig.  1.— Infcfific-M-eiKsentC'Pucha'neoloboina  •♦).     Note  the  cliBtortion 
<<•!;<  of  the  diaa,  which  ia  ttnuaiuily  well  marked  in  thu  «iwe. 

■P!g.  1. — Cupped  diac  In  glaucoma.  R.  and  L.  disca  from  a  oaiM  of 
pnmary  glaueoma.  Note  tin  banding  <af  khe  teaMla  in  the  R. 
eye.  the  wdaeal  ringa,  nod  the  axpoaura  of  tb*  laauam  orthMMs. 
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■coma  nhouid  be  liniittxl  to  the  stTond  . 
Triiti  ^litucoma  inav  be  conVfiiUntJy  dividtd irit<i  l%»u i; 
•'••an'    -intl    —'■  "dnry.      Primary    glaucoma,    af' 
.     'iif,  hafi  'i»'d  uliopathir.  «Ince  it  cutncs  oii 
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Cl^AlCOMA. 


fIL\lTf■o^t.\  is  a  syiii])t()inati('  condition,  not  a  clisoaMC  svi 
(J  III  ri-'<.  'I'll!'  charactciistic  symptom,  or  latlicr  i)h\'.sic'al  sign, 
is  iiicicascd  int  raocuiai-  |ii('ssm(\  It  will  i)c  clear  from  I  he 
(lcs(  ription  of  tlic  mcclianisin  wlnichy  the  noiinai  intiaociiiar 
pressure  is  maintained  {ridi  p.  l."))  that  increase  may  Ke  duo 
eithi-r  to  (I)  increased  production  of  lymph  associated  witli 
noi'ma!  or  diminished  outflow,  r  to  (2)  diminished  outflow 
associated  witli  normal  or  inci'cased  inflow.  Though  tlie 
factois  will  h  liiing  about  increased  ]iroduetion  of  a({ueous 
cannot  he  eliminated,  yet  it  may  he  taken  as  certain  that 
l)athol()gical  increase  oi  tension  is  almost  invariably  due  to 
defective  outflow. 

Two  great  classes  of  cases  in  w  hieh  the  tension  i>s  j)athologi- 
eall\- increased  can  lie  distinguished,  viz.,  (1)  those  in  which 
the  tension  is  only  moderately  increased,  in  which  the  anterior 
cliandx'r  is  dec]),  and  in  which  there  are  more  or  less  definite 
signs  of  intlannnation  of  the  ciliary  body  (Chap.  XIII.)  :  and 
{'2)  those  in  which  all  grades  of  increased  tension  are  met  with, 
in  which  the  anterior  chamber  is  shallow,  and  in  which,  though 
there  may  be  very  e\ident  signs  of  congestion  and  irritation, 
any  definite  siu'tis  of  ciliary  inflammation  are  eitlier  absent 
or  secondary  in  onset.  It  is  well  to  keep  these  two  groups 
quite  separate,  since  their  patliogenesis  i.s  difTerent  and  the 
differences  in  clinical  comse  and  treatment  are  marked.  The 
term  glaucoma  should  be  limited  to  the  second  group. 

True  glaucoma  may  be  con  .eniently  divided  into  two  forms, 
jnimary  and  secondary.  Primary  glaucoma,  acute  and 
chronic,  has  been  called  idiopathic,  since  it  conies  on  without 
any  apparent   fundamental   cause.     Since   the  pathology  of 
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tlirows  soiiu"  liizlit   u|)(iii  that   of  |iriinarv,  tli     former  will  ho 

C()Ilsi(lt'I-('(l    fii>t. 

Secondary  Glaucoma.  WC  have  seen  th.it  the  imnasfd 
tension  of  iridocyclitis  is  diic  to  (Icfcctivc  filtration  of  the 
a([iifous  at  the  aiiirlc  of  the  anterior  ehamhei'  owing  to  the 
viscous  natiiie  of  the  thiid.  Seeondar}'  ^dauconia  is  almost 
invai'ial)l\  due  to  nieehaiiical  ohstruetion  at  the  same  sj)ot. 
I'sually  the  ohstruction  takes  the  form  of  adhesion  of  tlie  iris 
to  the  hack  of  the  corneo-seleia.  This  |ieii|ilieial  anterior 
synechia  causes  the  ohliteiation  of  the  netwoik  of  the  litia- 
nientinn  peetinatuin  i!'idi>,  and  iireveiits  the  fluid  from  irainiiiix 
access  to  the  canal  of  Sehlemm.  It  is  theicfore  im|irisotu'd 
within  the  e\c  and  the  intiaocular  picssure  i-jses.  In  oi-der 
tliat  this  may  occur  it  is  necessary  that  the  ant.'le  should  he 
oliliteiated  over  a  consideialile  |iai1  of  its  circumference, 
hut  there  is  a  ^'icat  tendency  in  most  cases  for  the  cause 
which  !;a.  produced  partial  |)eri))heral  anterior  synechia 
eventually  to  complete  tlie  ciicuit.  In  some  cases  in  which 
secondar\'  glaucoma  super\cnes  there  is  no  actual  synechia, 
but  the  meshes  of  the  ligameiitum  pectinatum  a-e  choked 
with  leucocytes,  pigment  granules,  fihrin,  &c.,  so  that  filtration 
is  iiu'tficieiit. 

Though  i)eripheral  anterior  synechia  is  undoubtedly  the 
inunediate  cause  of  secondary  glaucoma,  it  is  itself  produced 
by  a  \ariety  of  coiulitions,  most  of  which  aie  \ari(/us  forms  of 
anterior  or  ])osterior  synechia. 

When  an  anterior  synechia  is  foijiu'd  the  plane  of  the  iris 
is  advanced,  so  that  the  angle  of  the  anteiior  chamber  on  this 
side  is  made  more  acute  than  normal.  The  cause  which  led 
to  the  formation  of  the  synechia  also  causes  iritis,  nsu;dly  of 
the  traumatic  type.  Tiaumatic  iritis  is  merely  a  plastic  iriti.s 
due  to  injury.  In  it  nuich  exudation  is  poured  out,  possessing 
great  tendency  to  organise.  It  collects  in  the  diminished 
angle  and  l)ecom(>s  transformed  into  fibrous  tissue,  which 
welds  the  iris  and  corneo-sclera  together,  thus  producing  a 
perii)heral  anterior  .synechia,  which  may  be  strictly  locali.sed, 
so  that  no  secondary  glaucoma  su|)er\'enes.  Such  eves  hf)w- 
ever  are  liable  to  fresh  attacks  of  iritis,  ofli'ii  of  an  insidious 
character.  Each  attack  is  followed  by  further  occlusion  of 
the  angle,  initil  finally  the  amount  remaining  open  is  insuffi- 
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the  cornea  witli  incarc 
}„■  due  to  a  i)erfoiatin>;  corneal  ulcer.  The  wound  may 
l)c  due  to  an  oiieration  f  .'J.,  extraction  of  cataiac't.  tor  a 
l)erii)lieral  section  throuiih  the  corneoscleral  niariiin  oi- 
actually  in  the  sclerotic  near  the  margin  has  a  similar  etTcct 
to  a  wound  in  tho  cornea.  The  synechia  need  not  necessarily 
hv  of  iris,  hut  after  cataract  extraction  is  often  one  of  the  lem. 
ca])sule,  which  lias  the  same  effect  of  advancing  the  contijiuous 
|iarts  of  the  iris  and  ol)literatin<:  the  anjilc.  Secondary  glau- 
coma   ifter  operations  may  also  he  due  to  other  causes  (ri'lc 

|).  4()7). 

(2)  Aiiniihir  jiosU  rior  sijiiirhiii  {li'li  ]>.  l'r)3).-  This  acts  hy 
interposing  an  impermcalilc  harrier  hctwecn  the  posterior 
and  anterior  chamhers.  'J'he  lymjih  secreted  hy  the  ciliary 
liody  is  thus  prevented  froin  pa.ssing  forwards  into  the  anterior 
chaniher.  The  iris  l)ecomes  bowed  forwards  homhe— and 
the  perii)hery  becomes  ajjposed  to  the  corneo-selera,  where  it 
later  become.-  adherent.  The  a(pieous  is  thus  unable  to 
escai)e  from  the  eye  and  the  tension  rises.  If  the  condition  is 
not  n>lieved  by  operation  secondary  rlancoma  causes  blindness. 
The  prolonged  high  tension  then  ^  uses  degeneration  of  the 
ciliary  processes,  which  cease  to  produce  so  much  Hnid,  so  that 
finally  the  tension  may  he  normal  or  even  sub-normal,  and  the 
eye  may  shrink.  The  condition  is  relieved  by  irichctomy,  or 
it  this  is  impo.ssihle,  by  iridotomy,  communication  between  the 
posterior  and  anterior  chambers  being  thus  restored. 

(.S)  WiiKHils  of  the  /r».s'.— Wlien  the  lens  is  wound.cd  it  swells 
{riih  ]).  415),  and  pu.shes  the  iris  forwards  into  ctmtaet  with 
the  corneo-selera.  Moreover  tlie  swollen  lens  matter  in  the 
aipicou.  imi)edes  filtration  through  such  part  of  the  angle 
of  the  anterior  chamber  as  remains  ojien,  both  mechanically 
and  also  by  increasing  the  albuminous  content  of  the  aqueous. 
Mere  a])})osition  is  suthcient  to  produce  permanent  secondary 
glaucoma,  which  should  at  once  be  relieved  by  operation  (ride 
|i.  41G).  If  it  is  not  performed  the  iris  becomes  adh(Tent  to 
th;  corneo-selera  and  the  glaucoma  becomes  permanent, 
although  the  lens  may  be  eventually  absorbed. 

(4^   J);<il,,raiii-ii  •'{  ill!  I,  UN — This  niav  be  coiniilete  through 
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'"'"  t'l''  aiitriiiir  .liarnlMT.  It  tlici.  hlocUs  tlio 
(Ml  lally  il  the  iris  is  tirinl,\-  cont ractcd  ai;;iiiisl  its 
postciinr  suriacc  I'.utial  lalnal  ('li>l< ,cat inn  ,,f  the  lens 
'■■'"■';''^  I'  '"  I'li-li  t.M  uar(l>  the  iris  (,n  tile  side  towards  uhidi  it 
I-  <il->l(i(atrd.  Since  t  he  ciiclc  ol  the  (-(iiiatdf  (if  the  Irns  is  not. 
"""  ''  -iiiili.T  than  tlial  (,f  the  anidc  a  cdnsidcraLIc  portion 
ot  the  latter  i>  liloeked  and  >eeondaty  'ilaueoma  supervenes. 
(."">)  Iiiliitnnilar  I iini',ti r.  'I'lie  nieeliani>in  wliereliy  tins 
producer   seeondarv    -laueonia    uill    lie   de^rihed    later    {ri<l, 

(())  fiilnicnihu-  lia>nnn-/i(i(j,  .--Si'Mw  intra-\  itreons  or  suh- 
clioroidal  liaMiiorrliage  forees  forwards  the  vitreous  nm]  lens, 
so  that  tile  iris  i>  pu>lied  into  eontaet  \\itli  the  cornea.  It 
also  acts  l.y  filling:  the  eye  with  highly  albuminous  llnid  uhidi 
tillers  with  diliiculty.  If  the  vessel  which  has  rupture.l  is 
lar^e  the  tension  may  he  raised  to  that  of  hlood  pressiu-e. 

A  special  type  (.f  ulanconia  is  sonietinies  met  with  after 
retinal  hu'inorriia;;e,  whicii  may  he  due  to  some  unknown 
cause  or  to  thrombosis  of  the  central  \cin  ;,/./•.).  Tt  is  pro- 
l>ably  caused  by  nnxtufe  of  the  lymph  with  albuminous  tlmds. 
Such  cases  iuv  sometimes  jiinuped  to<.'ether  under  the  desi^r,,;,- 
tion  li<rw;rrli>tiiir  ijlinininta.  a  term  which  is  howev.M-  best 
avoided.  'I'hcy  ,nay  be  indict  iimnisliable  from  primary 
.uiaucoma  if  not  seen  until  the  media  are  too  opa.pie  for 
ophtliaimoscopic  examination.  Iritlectomy  is  likely  to  be 
accomi)a:iied  by  .sever-  ha'morrhau'.'.  and  is  tlierefor('  contra- 
mdicated. 

Primary  Glaucoma.  The  cause  of  primary  jilanconia  is 
miknowti.  The  most  |irolialil<>  theor\-  is  that  of  Priestley 
Smith,  who  attributes  the  preponderant  ml(  to  the  lens.  It 
has  ahvady  iH.eii  imiiited  out  (ri,h  p.  10)  that  the  lens  .'on- 
timies  to  triow  throuirhout  life.  The  s|.aee  between  the 
e(|uat()r  of  the  lens  and  the  ciliary  |(rocesses,  the  circumleiital 
space,  will  therefore  b.'come  sniallei'  as  the  patient  l)ecomes 
oldi'r.  If  the  eye  is  small  the  sjiace  may  become  so  diminished 
that  sli<iht  coimcstion  r)f  the  ciliary  inocesses  may  briiiu  them 
in  contact  with  the  lens.  The  eifect  will  be  to'  jirevrnt  the 
fluid  which  is  .secreted  by  the  ciliary  body  from  passinj;  for- 
wards ihrouL'h  the  pupil.  The  lens  will  'therefore  be  forced 
forwards,  and  will  push  the  iris  in  front  of  it,  makin<'  the 
..Mf.-c-'i    t.!K;iiiuci    MTy    yiiaii.jw,   ami    iirinjiui>4   iiie  jieiipiiery 
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chronic   glaucoma    is   l)r()u<^ht   about. 

what  follows  that  the  facts  fit  in  very  well  with  this  theory. 


f  the  ciliary  body  may  relieve  the  conciition.     The 
>tion  l(-ads  to  another  attack,  and  thu.s 


ft   will    be  .seen   from 


Fic.  l.')5. — NiinuHi  tiiifilc  of  Hnt<'iic)r  i  liiinilnr. 

I'riiuary  glaucoma  is  essentially  a  disease  of  km  adult  or 
advanced  life.  It  usually  ocfurs  after  fifty  years  of  age 
and  is  very  common  in  Jews.  It  is  sometimes  hereditary, 
and  in  these  cases  aifords  examples  of  "  antici])ation "' 
(Xettles)iip),  i.e.,  it  occurs  at  an  earlier  age  in  each  succeed- 
ing generaticm.  It  is  commonest  in  women,  who  arc  more 
liable  to  venous  congestion  in  various  jwirts  of  the  l)ody. 
Hypermetropic  eyes  arc  more  susceptible  than  those  with 
normal  or    myopic  refraction  ;    in  fact,  jnimary  glaucoma  is 


tl.iV    i»*    11* 


yop; 


:;ii'.'  rt  ii. 


I 


276 


DISKASKS   OF'   THK    KVK 


til.- I.y|KTin..|f(>|.ia /;*/•, sv,  Imt  ((.  the  sinalliicss  <.f  the  <>vos.  I,, 
Older  that  an  eye  may  1.,.  liypcnnctroiHc  it  is  not  necessary  for 
It  t..  I.e  small,  I.Mt  as  a  matter  of  faet  hviH-rmetropie  eves 
nsi.ally  are  small.  It  lias  been  found  tLat  the  shv  of  the 
eoriK.a  is  a  U'mkI  (•rif..ri..n  of  the  si/e  of  the  rin<r  formed  hv  the 
eiharv  processes,  /.,.,  of  the  cinMimlental  space.  The  size  of 
th.'  hns  varies  little  in  different  eyes  of  patients  of  the  .sam.- 
««<'.      It   follows,   therefore,   that   an  eye  uitii   ■■   small  cornea 


Kl<:     in.i.     -I'..n,,h..rftl  a..t..ri„r    syncolna   (.S).  cnusrAis    UU.rknpr  .,f 
tl..-  hllrnt,,,,,  aiml...      .1.  ,.„moH  ;    Ji,  car..A  of  ^VlHrnm,  :    FJ.  ,ris. 

Will  ])r()bably  hav<.  a  small  circunilental  si)ace,  and  will  he  very 
liable  to  glaucoma. 

As  atze  advances  the  ant.'Hor  chandxT  becomes  shallower 
If  the  cornea  is  small  this  will  have  the  ,>ffect  of  dinnnishing 
the  size  of  the  anjrle  of  the  anterior  chamber.  Filtration 
IS  earned  out  le.ss  easily  when  the  meshes  of  the  ligamentum 
]H-ctinatnm  iiidis  are  crowded  together  than  when  they  are 
widely  s.-parated.  Moreover  tlie  fibres  r.f  the  ligamentum 
peetmatiim  tend  to  become  thickened  and  sclerosed  in  elderly 
p-;p..-      ^y.  ti:c: ;;  lyco  II  wcT}  r.iiyhl  iiiriher  diminution  ot  the 


(il.ArcO.MA 


fimrlc  iiiav  DiiiiL'  oil 


an  attack  of  glaucoma.     Tims,  the  incic 


dilatation  of  the  pupil  with  a   mydriatic,   liy  Joldinj. 


ll'is  so 
it  cntircK' 


that  it  is  crowded  into  the  aiiulc,  may 


ullicc  to  (> 


th( 
hide 


hcnct 


the  extreme  (lan<:er  of  instilling  a  mydriatic 
to  the  .'.M's  of  elderly  jieople,  especially    if   they   are    hyjier- 


1  shallow  anterior  chambers. 


metropic  or  have  small  cornea'  aiu 

Sine  l)oth  eyes  usually  lia\e  a  similar  striictuic,  <:laucoi>ia 
is  likely  to  he  bilateral,  but  one  eye  is  often  affected  before 
the  other. 

The  anatomical  etfects  of  |)at lioloj^ical  increased  intraocular 

The  already  shallo      anterior  chani- 

attack  the 
orneo-sclera. 


pressure  are  as  follows. 


her  is  ma( 


Ic  St 


III  more  s 


hall( 


In  an  carh' 


periphery  of  the  iris  is  merely  apposed  to  tht 
In  the  later  staires  and  in  chronic  j^daucoma  of  sonse  standing' 
it    is   firmly   adherent.     The   longer  the   condition    has   lasted 
the  union.     The  iris  is  lirst  bound  down  by  orjrau- 


th 


e  luiner  is 


ised  e.\u( 


latt 


lat( 


tl 


le   U'ls 


■;troma  afro 


(I  th 


e  mner 


wall  of  Schlemm's  cana 


1,  whii'h   mav  be  almost   obliterated, 


is  covered   onh 


bv   <U 


t'tieiK 


Anterio!' 


to   tl 


us  a 


fal 


rated    retinal    pigment    eiiithe 


nnu. 


ant;le  is 


formed    whcic   the   iri 


leaves  the  cornea  :    no  tiltration  can  take  place  either  throui.di 
the  |)eripheral  anterior  synechia  or  through  the  false  angle. 

hich  sutfers  earliest   and  most   from 

Th 


The  i)art  of  the  eye 


th.'  increased   jiresMire  is  the  head  of  the  oi)tie  nerve.      J  he 
lamina    cril)rosa.    which    is    more    resistant    than    the    nerve- 


tissue 


less  resistant  than  the  sch-rotic 


H 


ence 


it   1 


leeomes 


]iushed  backwards,  the  nerve  fibres  being  dejiressed  al.so. 
The  lirst  manifestation  of  the  effects  of  pres.•^ure  is  a  bowing 
backwards  of  the  connecfive  tissue  which  forms  the  lamina 


cribrosa,    so 


that    it    becomes   cone 


]iassing  straight   across  the  ] 


lorus  ( 


ave   anteriorly    instead   of 
)ptieus.     This  effect   con- 


til  the  lamina  cribrosa  is  displaced  hack- 
a    whole.     Meanwliile  the  nerve  fibres  have  been 
pressed  together,  so  that  the  jjapilla  becomes  flat  or  deiires.sed. 
the  nerve  fil'ies  to  atrojihy,  so  that  finally 


tinually  increases,  un 
wards    as 


'I'lie  pressure  causes 

the   lamina   cribrosa    is   exposed    ii])on    the  surface.      In    the 

final  stage  a  dee])  cup  isfornn^d.  generally  hiiving  overhanging 

edges. 

Pulsation  of  the  arteries  at  the  edge  of  the  disc  is  often  seen 
in  glaucoma.  While  venous  pulsation  is  of  little  imjiortance 
jiontaneous  arterial  pulsation  is  always  pathological  (inl'  p. 


f 


ii! 


:7.^ 
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127).  It  is  not  iilwiiys  sjKintanoous  in  ylaucmna  if  the  ten- 
sion is  not  very  hiL'li,  Imt  even  tlicn  it  is  iiidnicd  l>y  \i'ry 
slight  incssurc  of  the  in;:cr  tiiioiiL'li  iIk  lid.  The  arterial 
jinlsation  is  due  to  tli.'  increased  pressiu'c  njion  tlie  walls 
of  the  vessels,  so  that  the  intravascular  picssure  is  only  able 
to  force  hlood  throu^di  at  the  liei^'ht  of  the  caidiae  syst<ile. 

Other  parts  of  the  eye  show  less  change.  The  pressure 
causes  depeneration  of  the  nerve  til)re  layer  of  I  hi-  retina. 
The  choroid  hecomes  dejieneiated  and  thinned,  only  the  larger 
ve.s.sels  reinainintr.  The  ciliary  liody  hecoines  de^eiK'rated 
in  the  last  stai^cs,  aftei'  which  tht  tension  may  ceii.se  to  he 
raised  ouinji  to  defective  secretion   of  lymph. 


The    suhjectivo   ctTccts    of    jiat holofiical 


A 


15 


l'"l(;.   l.")7.      .A,  iliai.'rimi  of  iiii'ri(li"iiiil  scclinii  of 
ncirii.:'!  disc  :     H.  (Iinj.'riini  of  inrridimial  scc- 

tiiiii  (if  ulaiK latiius  cuiii'id  disi  .      Nutc  the 

(li.s|ilacciiiirit       liaiUxMirds      nf      tlir      laiiiina 
criliriisa. 


increased  Intra- 
ocular jiicssure 
a  !■  e  manifold. 
I'ain  is  com- 
plained of,  due  to 
stretchini:  of  the 
sensory  nerves 
of  the  e\c.  Tlu" 
patient  sees  col- 
o  u  !•  e  d  haloes 
i-oimd  liL'hts  ; 
these  ai'c  due  to 
alteration  in  the 
refracti\e  conditions  of  the  corneal  lamella-.  'I'he  juipil  tie- 
eomes  slii^htly  dilated  and  immoliiic,  owin^  pi  lily  to 
ojdoma  and  ])ressure  on  the  ciliary  ner\cs  as  they  run  tlu'ou<zh 
the  choroid,  liapid  diminution  in  the  am|)litnde  of  accom- 
modation may  he  a  jiromincnt  feature,  so  that  ther(>  is  an 
ai)parent  increase  in  pieshyopia.  It  is  attiiluitahle  to  pressme 
on  th(>  ciliary  nerves  and  on  the  ciliary  muscle.  Diminution 
of  vision  is  due  to  cloudiness  of  the  media,  retardation  of  the 
hlootl  flow,  ind  ])ressure  on  the  neiNC  tihres  in  the  retina  and 
optic  ])apil!a.  Cloudiness  of  the  media  affects  the  cornea 
principallw  and  is  due  in  the  early  stages  to  alteicd  refractive 
conditions,  in  tlie  later  to  (cdema.  Pressme  on  the  nerve 
fibres  first  afreets  the  temporal  side  of  tile  retina,  and  therefore 
the  nasal  side  of  the  field.  Later,  the  field  liece'nes  contracted 
in  all  dir(>ctions,  and  central  vision  is  depre.s.sed.  l^inally, 
vision  is  atiolished,  owiiij:  to  total  atro)  hy  of  all  the  lihrcs. 
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Ariih  >;hiiin,iii<i.      1m  f\.-n  thr  iiK.st  acute  ca-cs  f.f  <ilau(()nia 
iftiii  fliiit   piiKlriiinal  s\  iiiiitdins.     'I'laii- 


ari'tul  iiKiiiirv  will  < 


-ICll 


t   attacks  <it  (il.xuratidii  (if  vi>inn,  as  if  a  cliiud   wen-  in 
tn.iit  (.f  the  i-yv.  ha\c  .iccuri.il.      I'.ri^rlit  li^ihts  lia\c  ai.|icaiv(l 
to  Ih'  sinroiiiHlcd  hv  raiiihow   lial(M>.      A  fr.liiijz  of  (iiscciiifoit 
iluic  licadaclic  aci(iin|)aii>  these  symiit()iii> 


in  t  lie  eye  and  neiira 

Such  attacks   heeoine   niore   fic(|ueiit,   cdine  tm   esp 


illv  at 


nijilit    and    after    excitement    ( 


r    woiiA 


It     is    iKitieed    that 


re(iuiied  idi    near  \\u\\ 


>ti(iniier  <ilasses 

niav  exteiul   over   niotitlis  or  yeai> 

if  the  i>aticnt  is 
examined  while  the 
.s\iu|)toms  ai'c  j)!!- 
scnt    it    will   he  found 


'11 


lis  condition 


that   there  is  a 
h  a  •/.  i  n  e  s  s    o 


slicfht 
f     the 


cornea.    s(p 


that 


It 


hluish 


Ldass    that    has    lieeii 
lireathed        u  no  n 
hence  the  term  jjllau- 
eoma    (y^avKw^,    sea 


green). 


If   the    held 


of  vision  IS  taken  i>e- 
twceii     tlie      attacks 


some  s 


light 


contiT.e 


tion  of  tiic  nasa 


1  ti 


eld 


will    he    found,     hut        i-- 
central     vision     may 


l)ei 


feet. 


'ill 


e  acute  attae 


sets  HI  su( 


V       Hiinzdiital   iiiiriilii.nal   sct-tinM 
<{   a  i:laucc>inat(.n>  eye. 


Idenlv.      It  mav  he  due  to  som 


(udition  inducing  ven 


OUS   CO 


stiuation,   o 

recent    illness,  or  to  the  ins 


nuestion,  '.;/..  const ipat ion.  nii'n 
rrv,  fatigue,  a 


ver-fei'ding,  alcohol,  &e.,  or  to  wo 


tillation  of  a  mydriatic 


Intense 


])ain  If 
nerve. 


felt   in  the  eve  and  over 


the  distribution  of  the  fifth 


The  iiain  is  fre(iuently  so  had  that  it  caiises  vomiting 


aiu 


1  tl 
attack 


le  attack  is 


liable  to  be  mistaken  for  a  severe 


biiiou.'- 


The    teniiierature    may 


be    raised.     The    eon.stitu- 


tional  disturbance  is  often  so 


<rreat   that  the  patient   is  pros- 


trated   the   imlse   be< liiiL'  irreg"'*"'  '*'"•   interim 


ttent.     Tlu 


vision  rapidly  diminishes,  so 


that   in  a  few  hours  only  liand 


Ii 


i^.iii; 


ir 


1>S<» 


DISKASKS   OF   TIIK    KVK 


iiidNcmciit^  can  lie  ic(n;^nisr(l.      Ill  a  coii^idcialilc  iiiiiiiIh'I'  nf 


l.oti 


I    I'W 


ire  atTrctcd  aliiiust   siiiiiiltaii('.)iis|\- 


(» 


jcctiM'  cxamiiial  Kill  stiows  soiiii'  <vf 


ilciiia  (if  t  lie  lids  aiK 


(•nil 


led,  (iw  I 


IS   111 


Til 


jiiiictiva  :  the  hitter  is  iiitcMsci\  cniiifcstcd  and  looks  dusky 
iiU  to  tlir  dilatation  of  tlic  veins.     Ciliary  congestion 
liked.     The  cornea  is  cloiidv  and  iiisensiti\e  to  the  touch, 
•h 


le  anterior  chaiiil)er  is  \  er\ 


>liall 


OW  . 


Th 


e  III 


discoloured, 


the  |>ii|iil  nioderatelv  dilated  and  o\al,  generally  with  the  lon<; 
a.\is  vertical.  The  re.ictioiis  to  liyht  and  accoiiiiiiodatioii  are 
aliolished.  Ophtlialiiioscoiiic  exam  illation  is  iiii|)ossil)le  owinf^ 
to  the  cloudiness  of  the  cornea.  The  tension  of  the  eye  is 
consideralily  raised. 

There  is  no  true  inllaniiiiat ion  in  the  early  staff's,  so  that 
the  term  inlianiinatory  ^dauc  v  fre(|iiently  used,  is  inadvis- 
alile  ;    it  should  l)e  rcjilaccd  liy  ciiiji  ,stin  (jldiiriJiiii . 

If  the  condition  is  not  relieved  liy  operation,  the  amount  of 
|iermanent  diminution  of  vision  depends  ii|)on  the  severity 
and  duration  of  the  acute  attack.  Total  aliolilioii  of  vision 
may  result.  .More  fre(|uentlv  improvement  occurs,  ushered 
i.i  l)v  diminution  of  pain.  ( 'onsiderahle  lowering  of  the  visual 
aciiitv,  and,  still  more,  contraction  of  the  field  follows  every 
acute  attack.  .Ml  liiades,  indeed,  may  he  met  with,  from  the 
mild  ])rodroiiial  attacks  to  the  severest,  with  complete  hlind- 
iU'ss.  The  t(>iision  remains  permanently  slightly  elevatt-d. 
Some  congestion  and  irritahility  persist.  The  pupil  reacts 
sluggishly,  and  the  iris  shows  signs  of  atrophy,  usually  first 
in  one  or  more  sectors.  Oplithalmoscopie  examination  now 
hecoiues  |)o,ssil)le.  ('u|iping  of  the  optic  disc  may  or  may  not 
he  found,  accf.i'dinir  to  the  duration  of  the  raised  tension 
before  and  after  the  acute  attack.  .\  single  acute  attack  is 
not  followed  hy  cupping  immediately,  for  this  demands  more 
or  less  prolonged  high  tension. 

Tn  overy  diseas(>  of  one  eye  the  other  should  lie  thoroughly 
examined.  In  acute  glaucoma  it  may  be  found  tliat  chi'onic 
glaucoma  lias  existed  long  unobserved  in  the  otlier  eye,  and 
well  marked  cii])ping  of  the  disc  may  be  ))resent.  The  same 
causes  whit'h  induced  the  acute  attack  in  one  eye  may  rapidly 
induce  a  similar  attack  in  the  other.  The  |)ain  anil  woiry 
associated  with  iJieparations  for  o])eration  and  so  on  increase 

ed. 


me  (laiiiicr, 


uHl  incrciore   o 


iicuiin    «i 


uid   |iro|ihylactic   measuics  adopted.      Tt    is  usually  siifticient 
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I.)  instil  a  <lrn|)  nt   1    per  citit.  s..|utinti  (pf  .xiin  in 


\\ 


W   SdlllKl 


cvi-  cvcrv  (lav 


as  to  kvv\>  tin-  |iupil  ((intractcd. 

th 


,f  the   utjjiot    iiiiportaiic-  tlial    pat Imluuic  al  ciii-piiiK 


It     ir< 

of  the  disc  should  alwavs  lie  nco;.'iiis«d  wlifii 

VIII       Ki>r.    2).     It    ditTiTs    in    oplitlialmoscoj)ic    apprarancc 


t    (IMat.' 


I  com  a  I 


If  coll 


Iccjt  pliv>iolot:ical  Clip,  with  which  it  is  ii 
founded,  ill  that   the  excava 


t  likely  to 
tioii    leaches   to   the  ed^es 


if  the  disc  aiK 


i  the  sides  are  steep,  not  shcUiiiL'.      'i'lie  retinal 


■Is! 


lave  the  a|ipearance 


if  the  di 


If  tl 


ie\    are 


liioken  off  at  the  iiiai^'iii 
I  h 


if  lieili^ 
acciiiatelv  fociissed  here  their  con 


timiations  upon  tli 


th 


if  the  euji  are 


diuht 


\    oil 


t    of   f. 


aiK 


s|( 
later 


1  look  hroachT  and  pal.r.      When  the  ed-es  ovcihaii;:,  as  is 

iii-e   of   the    \e>sels    as    the\     cllinh    the 

ies  of  the  Clip  is  hidden.      Ky   the   iiidirci  t    incthoil  slicht 


;d  iiioveiiicn 


t   of  the  lai^e  lens  c 


iixs  a  distinct  jiarallax 


1  is  more  nil 


{n'lh   p.  117),  whicl 

the  direct  method  the  dilTcn  i 

at  the  edjic  and  on  the  floor  ( 


ked  the  deeper 


th 


cull. 


Hv 


in   level   lictweell   the   \e.--.sels 


1  lie  measured  {riih   \>.  l:2t>) 


ri 


lere  IS  a 


Iwav 


s  son 


le  atrophy  of  the  optic  iici\e  when  the 


disc  is  ciippeil   t>y  the  ulaiicoiiiatoiis  i 


it    i.i  thcrefon 


not  siirpri 


Ann  that  there  mav  he  ^rea 


t  ditiiciiltv  ill  distiii<zui 


di 


inji  a  shallow  glaucoma  ( 
follows  simple  atroph_\ 


HI  which 
if  the  nerve  without   increase  of  teti- 


iip  from  the  slii;lit  deprcssic 


••i,h  1).  371).      If  the  cui.  is  deep  and  total  it  is  certain  to 


sion  (rifh  ] 

he    jilaucomatoiis.      In    shallow    ^daiicomatous   cup 

has   a    pink   colour,    whereas   tlic   ati-ophic   cii] 


the    disc 


whiti 


In 


nmnv  eai 


Iv 


cases  al 


the  conditions  have  t<i  he  wfi>:lied  care 


fullv  liefore  it  is  possihlc  to  come  toadctinite  coiu  lu 


iion 


tin 


field  i)f  vision  usually  a 

the  contraction   heinu;  chielly   nasal   i 


tTords  the  most    important  criterii 


in. 


n  ca- 


lilaiicoma,  con- 


centric in  o])tic  atrophy. 
The  final  stage  of  the  u 
The  o\o  is  comi)letely  blind.     The  anteri 


ntrcated  disease  is  nhsahtlr  (jhnin.tno . 

ir  ciliarv  veins  are 

The 


filaments   (tilainentary  keratitis)  iiium  it. 


dilated,  and  a  reddish  hhie  zone  surrounds  the  cornea 

cornea  is  clear,  but  insensitive  :    it  may  have  vesicles  (bulh.ws 

keratitis)  or 

anterior  chamber  is  very  s 

and  may  hav<'  a 

(ectropion 


rh. 

ihallow.     The  iris  is  dilated,  atrophii 


broad 


zone  o 


f   pijrment   around  the   pupil 
of    the    uveal    pignu-nt).     The    impil    in   gii'V    or 

leeiilv  cuniicd. 


.♦  j.i.,->i.- 


Tli 


»t  ic  <lisc  IS  ( 


The  tension  is  high  :    usually  the  eyeball  is  a.s  hard  as  stone. 


II 


i  I 
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•  > 

-.  »■■ 


li^ 


Inlfr>vtlnr\ 
Jiff/icri 


Vu:.     1  .">il.       Itiiitrnmi    sliiiwiiii;- 
iiiti'i'ciiliii'v    ri'^'Mn. 


Such  .III  eye  is  [.'rtifiallv  |iaiiifiil,  uitli  tciii|p(ii,iry  cxjk  •  rl)ii- 
t  iuiis,  tl)nii<^li  pat  it'll  ts  (if  ten  |iii't('i'  to  licai  t  ill'  jiaiti  rat  III  I  tliaii 
siilmiit  liM'M'isinri  It  it  is  >tiil  ictaiiicil  ili'i^'cticiatisc  cliaiif.'i's 
(H'ciir.     'I'lic    inure    iiii|Mirtarit    ar'c  <liii'   Id  v''^"'U   ^*"'>    "'    ''"' 

si'lrriit  i<'  hcforc  t  he  rnri- 
tiiiiicd  lii^li  iiitraiicular 
|in'ssm-c.  Ill  tliis  riiaii- 
ncr  sclt'ial  stajihyloriiata 
art'  |iro<lii('('(l.  Tlify 
may  In-  in  the  ritii^li- 
liiiiirliiiiMl  of  tile  ( iliary 
iiiiily  (iii.iry  stapliy- 
loniata.  or  at  t  li  i* 
I'ljiiator'     I'qiiatni'ial  staiiliyjiiiiiata. 

Ariatornical  iri\tstii;atiiiii  slinus  tliat  riliaiji  sin jihtilt  ttiata 
arc  (if  t\v(i  kinds.  In  one,  the  region  wlicic  tlic  iris  is  adliciciit 
to  tlif  cortico-sclcra  yiNcs  ua\  (V\)i..  ).")!().  'riicsf  art'  callcfl 
lull  mild ri/  ■■^lii ijhi/li.iiidld  ( l-'iy  ItK").  In  tlifrii  the  iris 
|ii(ij('('ts  into  tile  anterior  ehaiiilier'  frdrii  an  .ittacliinent  at 
tile    anterior-    margin    of    the    stapliyioina.   wliile    llie    eiliary 

liody,  little  al*eit'tl.  forms  tlie 
liosteiior-  niai'irir..  The  other 
form  is  the  tvnv  cilid >//  slap/n/- 
Innid  ( l''i,iZ.  Mil).  In  them  the 
rt'i^ion  of  the  ciliary  hotly  itself 
a'wi's  \va\.  so  that  it  liecomcs 
spread  out  owv  the  inner'  sur- 
face of  the  ectasia.  In  many 
cases  both  ]iarts  becomes 
ectatic. 

Clinically  it  is  im]iossil)le 
to  distinjiirish  lietwceii  these 
forms. 

Eqwttorial  .sUiplii/h.tnald  can  only  he  seen  clinically  when 
the  eve  i.s  turned  well  to  one  side  and  the  lids  separated.  The 
thinniriji  and  hiil^in^  of  the  sclertitic  occurs  principally  at  the 
spots  which  ar'c  weakened  1)\  the  perforation  of  the  vortex 
V(>ins  and  are  irrisiipported  hy  the  recti  muscles.  Such  globes 
limy  become  enormous,  with  walls  as  thin  as  paper-.  Tliei'e 
is  consider-iil'le  d-intier  of  riiiifu'e  ii-om  sllirb-t  iniii!'\'. 

Sooner  or  later-  tlie  tension  becomes  normal  or-  diminished 
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If  after  .111  hour  or  two  there  is  ><)  sign  of  improvement,  as 
indicated  by  distinct  diminution  of  tension  and  good  con- 
striction of  the  pupil,  iridectomy  must  he  at  (mce  jjerformed. 
Posterior  sclerotomy  may  he  emi)ioyed  as  a  ti  mporary  measure 
for  the  relief  of  tension  while  prepaiations  for  the  iridectomy 
are  being  nuule  (ridi  ("hap.  XXII.).  Tlie  anterior  chamber 
beconu's  deeper,  thus  facilitating  the  jierformance  of  iridec- 
tomy. 

Even  if  the  results  are  satisfactory  iruh-ctomy  nni.st  be 
])erformed  as  soon  as  the  eye  is  cpiiet.  There  is,  indeed,  one 
objection  to  non-operative  treatment,  even  when  successful, 
and  to  jKwterior  sclerotomy,  viz.,  that  the  patient  may  refuse 
the  radical  operaticm  when  the  acute  stage  has  pa.s.sed  off. 
In  cases  in  which  this  is  to  he  feared,  it  is  advi.sable  in  the 
patienfs  interest  to  perform  the  operation  at  once.  If  there 
.should  be  a  lacrymnl  mucocele  {riilr  p.  (UO)  present  both 
canaliculi  should  be  ligatured,  or  the  puncta  cauti-iised  with 
the  actual  cautery.  If  both  eyt..  are  affected,  both  sh.oiild 
be  operated  ujion  at  the  s.ime  sitting.  Iti  no  other  di.sea.se  is 
this  proceduie  indicated  or  i'\cn  justitied. 

The  i)rogno.sis  of  iridectomy  in  acute  glaucoma  is  .so  good, 
if  it  Ix?  |)erformed  early,  that  there  is  no  vali('  reason  for  sub- 
.stituting  any  other  operation  for  it.  Some  surgeon."  tre])hine 
for  acute,  as  well  as  for  chronic,  glauconui  (ride  p.  44(5).  In 
my  experience  the  technical  dilhculties  of  ticjihining  under 
these  circumstances  are  as  great  as,  and  the  results  are  less 
favourable  than  those  of  iridectomy. 

Iridectomy  was  first  tried  for  glaucoma  by  von  (Jraefe 
(18ri«))  on  the  erroneous  theory  that  as  it  lowered  the  tension 
of  the  normal  eye  (which  is  not  true)  it  would  be  beneiicial 
in  glaucoma.  The  true  explanation  of  the  efhcacy  of  iridec- 
tomy in  glaucoma  is  that  it  reoi)ens  the  angle  of  the  anterior 
chamber  and  thus  restores  filtration.  In  acute  glaucoma  the 
iris  is  at  first  merely  a|)po.sed  to  the  corneo-sclera  at  the 
])eriphery.  The  manipulations  dr.iw  it  away.  Part  of  the 
iris  is  then  torn  away  at  its  ciliary  attachment,  a. id  Mie  angle 
of  the  anterior  chamber  is  reopened  in  this  situation.  Therein 
some  rea.son  to  tliinU  that  fluid  is  ab.sorbed  bv  the  cut  edges 
of  the  coK)boma,  for  wounds  of  (he  iris  do  not  heal  by  cica- 
trisation, the  lym])h-spaces  of  the  stroma  always  remaining 
continuous  >utii  Xin-  uiut-iiui   liiaiiibt-r  al  iiie  cut   margin!^. 
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l„  absolute  L'la.KM.iua  pain  is  best  n-licved  by  hot  bathing 
and  internal  a(l.nini>.:  -tion  <.f  aspirin.  If  possible  c.msent 
.h..ul<l  iH.  obtained  t..  .^xeise  th.-  eye.  It  is  ran-ly  jns  if.able 
to  trephine  <.r  perform  any  other  op<'ration  merely  for  the 
relief  of  tension  i.i  thes.  ..yes,  si.iee  then'  is  nearly  ahvavs  a 
ri.k  that  the  ciuse  of  th.-  plawonia  may  be  an  u.traocnlar 
malignant   mouth,  usually  sareonui  of  the  choroid. 

Chronic  alounmm.  M.metimes  called  simi.le  glaucoma,  is 
fundamentally  th<-  sam."  disease  as  acute  primary  glaucoma  ; 
c-verv  grade  of  sevt-ritv  is  met  with,  but  the  more  chronic 


Vu.      h>->.      ImH<1    of    vision    In    .o.nn.-'n.n.^:    -lannm.a.    sl."«inp 
(Mintiivition  of  niisiil  side. 

forms  are  so  insidious  that  special  attenti.-n  must  be  directed 

towards  t Heir  discovery.  •     .      ..^     i         * 

The  i-utient  usuallv  complains  of  transient  attacks  of 
obscuration  ..f  sight,  and  of  gradually  diminishing  acuity  of 
vi.ion  •  but  in  some  cases  there  may  be  no  history  of  haloes 
ami  the  diminution  of   vision  is  continuous  and  very  insid- 

'"  Th..  ..v.-s  may  ap,K-ar  ,>erf<H.tly  normal  at  the  first  examina- 
ti„„  though  ;om.'tim.>s  the  anteri..r  ciliary  vans  are  con- 
,r,.sted  an.l  th..  pupil  is  sor^e  vhat  dilated  and  sluggish.  An 
'".         '     .• 11  ,„.,  uUr^.,U  firnw  attention  to  the  possi- 
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l)ility  of  ^latictiiiii'.  and  liy|i('rmctr<>|iia  increases  the  |)r(il)a- 
hility.  The  tension  may  l)e  (|iiite  normal,  and  is  found  to  he 
oh'vated  only  dMrini;  an  attaek  of  cloudy  vision.  Hence  it 
may  he  necessarx-  n.  examine  the  patient  fre(|uently  and  at 
various  times  in  the  day,  especially  durinj:  such  attacks. 


Sul 


uhjectnc    exannnation    w 


ill    ofti 


en    re\(al    no    dmunution 


of  central  \ision.      H( 


nee  it    IS 


.f  tl 


le  utmost  importance  to 


take  a  careful  chart  of  the  field  of  \ision,  when  some  con- 
traction of  the  nasal  field  is  almost  certain  to  he  found  (Fig. 
U>-2). 

Ophthalmoscopic  examination  will  often  slum  some  cuj)- 
l)ing  of  the  disc  :  frecpiently  it  is  far  advanced,  thoujih  the 
sxiiiptoms  Iia-.c  heen  so  .  lij^ht  as  to  have  passed  almost 
unnoticed.  The  field  in  thes{>  ca.ses  will  he  found  to  he  much 
damaged. 

Primary  {.daucoma  invariahly  attacks  hoth  eyes  sooner  or 
later  ;  usually  one  is  considerahly  mor(>  advanced  than  the 
other.  The  ctironic  form  sometimes  occurs  in  yount;  ])eo])le, 
and  seems  to  attack  men  almost  as  frequently  as  \\()men.  It 
also  occasionally  occurs  in  myo])ic  eyes. 

Di<ig)ii).-<is. — Chronic  glaucoma  has  fretpiently  heen  mis- 
taken for  cataract  or  optic  atrophy.  Cases  occur  in  which 
the  gradual  loss  of  vision  is  attrihuted  to  cataract,  and  the 
l)atient  is  told  that  nothinji;  can  he  done  until  the  cataract  is 
ripe  for  operation.  \'ision  is  thus  irretrievahly  lost.  As  a 
rule  diairnosis  is  verv  easy.  The  haze  of  the  ])U])il  is  hluish, 
ditfure  and  uniform,  unlike  the  usual  a])pearance  in  cataract. 
The  |)u))il  may  he  slightly  dilated  aiul  generally  reacts  less 
to  the  stimulation  of  light.  Examination  with  the  ophthal- 
moscopic mirror  in  most  ca.ses  renders  the  diagnosis  certain 
hy  showing  a  uniform  red  reflex  and  the  ahsence  of  opacities 
in  the  lens. 

Douht  as  to  the  ])re.sence  of  glaucoma  may  arise  in  cases 
with  senile  stria>  in  the  lens.  In  patients  inedisposed  to 
glaiiconia  the  sw(>lling  of  the  lens  which  occurs  in  the  early 
stages  of  cataract  ('-iih  itifni)  nuiy  lead  to  increase  of  the 
intraocular  tension.  The  disc  is  not  usually  cup])ed  in  these 
cases,  hut  there  is  generally  moic  failure  of  vision  than  is 
accounted  for  l)y  the  lenticular  o])acity,  and  the  field  of  vision 
mav  show  contraction  on  the  nasal  side  ;    the  reaction  of  the 
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to  do  a   ,.R>linH.mrv    iridocto.ny,    which    should   bo   of    the 
daucomu  tvpo  with  a  la.-c  an.l  i.crii.h.'.al  c-oiob<.ma. 

Cm.l.in- of  the  disc  in  frjauc.ma  is  acco.ni)anicd  by  atroi>hy 
„t  the  nci^vc  iibivs,  and  it  .nay  be  ditlicuh  to  distinguish  thi8 
atn.pliv  fron.  opti.'  atro|.hy  due  to  other  causes,  espccmlly 
,l,ns,.    pvinu'    rise    to    what    is    known    as    -  prnnary       optic 
atroi.hv      The  latter  condition  shows  sonic  depression  of  the 
surfac.:  of  tli,-  <lisc  which  is  usually  too  slight  to  be  actually 
nirasurcd   bv   the  ophthalmoscope,   but   is  demonstrated  by 
t,,e  bending  of  the  vessels  as  they  pass  over  the  edge  of  the 
,lisc      The   .lei.rcssion    is   greater   in    most    cases   of   chronic 
„,,„;„„„,.      In  eases  which  give  rise  f.  dithculty  in  diagnosis 
Httle  aid  is  atforded  bv  the  tension  of  the  eye.  which  may  be 
„,„,„,,  or  inappreciably  raised  at   the  time  «'f  ;;^«"""'^t'""^ 
Kehanc-  must   be  placed  upon  the  history  of  the  case,  the 
condition  of  the  cornea  and  anterior  chaml)er,  and  the  record 
„f  the  field  vision.     The  latter  shows  concentric  constriction 
i„   primarv  optic  atn.phy,   more  marked  ccmtract.on  o    the 
nasal  sidc'in  ^laucoma.     Accurate  mapping  out  of   the  blind 
.pot   and  the  central  region  of  the  Held  on  a  large  scale  by 
,;i,Hin.'  the  patient  2  metn-s  distant  from  a  black  screen  and 
l.sing  a  small  white  test  object  affords  confirmatory  evidence 
trUh  V   143)       In  glaucoma  there  is  an  area  of  relative  defect 
in  the  ti(-ld  which  can  always  be  trace.l  in  .lirect  continuity 
^^ith  the  blind  spot,  which  is  not  the  case  in  o|)tic  atrophy. 

Tnal,m»l  ^ An  operation  should  be  performed  as  soon  as 
tlH>  condition  is  dciinitcly  diagnosed,  the  chief  criterion  in 
,l.,ubtful  cases  being  the  condition  of  the  held  of  vision.  If 
there  is  contracti.m  of  the  nasal  side  the  operation  should  be 
„crform(Hl  at  once,  even  if  central  vision  is  quite  normal. 

rntil  a  few  vears  ago  iridectomy  was  the  operation  invari- 
ablv    pcrfornml    for    the    relief    of    chronic    glaucoma      The 
prognosis  of  iridectomy,  however,  is  not  nearly  so  good  as  in 
the  acute  form,  owing  to  the  fact  that  the  ,,eriphery  of    he 
iris  is  often  lirmlv  adherent  to  the  corneo-sclera  before  tfie 
,„n.lition  is  diagnosed.      Hence  a  special  endeavour  was  made 
t„  ni.en  up  the  occluded  angle.     If  the  section  is  made  at  the 
,»,,„„,,nt  .orne. .-.scleral  margin,  when  the  iris  is  torn  away  it  i.s 
almost  certain  to  tear  at  the  false  angle,  and  little  or  no  good 
results      It  was  customarv,  therefore,  to  make  the  section  as 
....„:.,» 1  ...  ;.  n,.,wi>;t..,.;  with  safetv  to  the  ciliary  body,  i.e., 
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2  nun.  hclntid  {\w  (•()rnc(,-s(.l,.ral  niar^'in,  with  the  object  of 
caiTviii^'  tiic  incision  thiouuli  tliciHili.Tcnt  [.art  of  thoiris.  It 
nnisf  l)c confessed  that  tiiisohje-t  uas  seldom  if  ever  attained. 
It  was  fotnid,  hnw.'v.r.  tliat  this  method  (.f  jierfonuing 
nidectomy  .somelimes  succeeded  in  s|)ite  of  impo.ssihiht  v  of 
mstorini;  the  normal  method  of  filtration.  It  effected  this 
hy  estahlishin-  a  fi/l,  rin.j  snn:  'I'lic  neu  .scar  in  these  cases  is 
compo.sed  of  s|.(.n,L'y  tissne,  throutrh  the  interstices  of  whicli 
the  intraocular  fluid  is  ahlc  to  make  its  way  into  the  sub- 
conjunctival  tissue,   \\hcrc  it    is  absorbed. 

J)eliberate  attempts  hav(>  therefore  been  made  to  establish 
a  .safe  filtering  scar  b.r  the  relief  of  chronic  glaucoma.  Such  a 
scar  is  usually  forinc.l  only  if  there  is  ^onw  impediment  to 
I'loper  cicatrisation, as.  b.r  .■xamplc.  uhen  the  iris  is  incarcer- 
ated in  the  wound,  ft  is  not  justitiabl..  d(-liberatelv  to  leave 
a  kinickle  of  iris  in  the  wound  when  ■■:  im;  an  iridectomy,  as 
lias  been  advocated.  Such  a  i.rocedure  involves  the  pave 
risks  of  iridocyclitis,  .secondary  inb'ction  of  the  evef  and 
sympathetic  ophthalmia.  Kv. n  more  imjustifiable'  is  the 
insertion  of  a  silk  thread  or  other  drain  into  the  uound. 

In  an  (.rdinary  corneo-.sderal  section  the  lips  of  tli<'  wound 
are  in  .<ro,>fl  appo.sition  and  soi-nd  hcalintr  rapidiv  takes  place 
This  is  much  less  likely  to  o(  cur  if  then'  is  a  L'ap  betueen  the 
lil)s  of  the  wound.  I'nder  these  (ircumstances  the  ^ip  be- 
comes tilled  with  loos,,  scar  ti.ssue  and  a  filtering  cicatrix  may 
result.  Various  operations  have  been  ba.sed  upon  this  principle. 
In  L<i(jr(in<j,'s  ,,f„  i(tli(,)i  an  ordinary  iridectomv  is  perlormed, 
but  before  elosinj^r  the  woimd  a  small  piece  of  the  anterior  lip 
is  snip|)ed  <.ff  without  woundinii  the  conjunctival  dap.  In 
Ildho-r.s  Djxratini,  a  small  rcctan<.'ular  trap-door  is  cut  in  the 
sclerotic  just  outside  the  lind)us,  the  hin>:e  being  towards  the 
cornea.  A  circular  wound  in  the  .sclerotic  offers  the  best 
chance  of  success  t he(,rctically.  This  can  be  etTected  I)y 
ineans  of  a  punch  or  a  trei)hinc.  The  punch  has  ])roved 
unsatisfactory. 

Tr(j)Jiiinii(/  is  the  operation  which  is  now  almost  in\ariably 
performed  for  chronic  irlaucotna  {ri,l,  p.  446).  Bv  it  a  disc 
\r>  mm.  in  diamc^ter  is  .emoved  tr(,m  the  wall  of"  the  globe 
just  inside  th(  limbus,  so  that  part  lies  in  the  cornea  and  part 
in  th.-  .sclerotic.  The  knuckle  of  iris  uhi(  h  jm.lapses  into  the 
wound  should  be  excisetl,  so  that  a  small  luriuhcral  irid..r.fomv 
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is  pei-formed.  If  a  larger  disc  is  removed  there  is  dar.ger  of  t  lie 
tension  becoming  permanently  too  low,  with  the  risk  of  mal- 
nutrition of  the  eye.  The  operation  not  infrequently  lails 
from  blockage  of  the  wound  with  iris  or  too  dense  scar  tissue. 
Secondary  infection  of  the  eye  is  liable  to  occur  from  injury  of 
the  ei)ithelium  covering  the  bulging  conjunctiva,  but  it  is 
comparativelv  rare  and  is  a  risk  which  may  be  taken  justifi- 
ably in  treating  so  grave  a  tlisease  as  glaucoma.  If  tiephimng 
fails  it  can  be  repeated  at  some  other  part  of  the  limbus,  but 
the  wound  should  always,  if  possible,  be  placed  where  it  is 
covered  and  sui)i)orted  i)y  the  lid.  though  it  should  not  be  too 
close  to  the  ])revi()us  site. 

Trephining  is  uncertain  in  its  results  and  is  liable  to  be 
complicated  with  serious  dangers,  both  immediate  and  remote, 
yet  in  my  ojiinion  it  affords  the  liest  means  on  the  whole  yet 
devised  for  dealing  with  chronic  glaurouia. 

In  very  advanced  cases  the  field  ot  vision  may  be  found 
reduced  almost  to  the  fixation  ix.int.  Experience  teaches 
that  in  these  ea.ses  operation  may  not  only  do  no  good,  but 
may  result  in  the  sudden  complete  loss  of  all  vision.  After 
exi'ilaining  this  risk  to  the  patient  it  is  still  advisable  in  most 
ea.ses  to  perform  the  ojieration,  because  this  unfortunate  result 
is  rare,  and  in  any  ca.se  the  eye  is  likely  to  become  i;ainful  unless 
the  tension  is  relieved. 

Since  glaucoma  always  occurs  in  the  ( ther  eye  so(mer  or 
later  the  question   of  a  jimphylactic   operation  in   this  eye 
arises.     Since  it  is  attended  by  some  danger,  both  immediate 
and  remote,  and  since  the  advent  of  glaucoma  may  be  long 
delayed,  it  is  inadmissible  to  ojierate    until  some  slight  con- 
traction' of    the  nasal  field  can  be  demonstrated.     A  broad 
iridectomy  perfoimed  at  this  early  stage  has  a  much  better 
prognosis' than  when  done  later.     It  has  the  disadvantage  of 
slightly  lowering  the  vision  by  jiroducing  some  corneal  astig- 
matism,  whereas  trephining   does  not   usually  produce  this 
result.     The  greatest  care  must  be  taken  to  warn  the  patient 
of  the  danger  of  the  disease  attacking  the  other  e\e,  and  of  the 
earliest  .symptoms.     He  should  be  examined  thoroughly  and 
the  field  of  vision  taken  every  three  months,  and  he  should  bo 
instructed  at  once  to  consult  the  surgeon  if  any  signs  of  the 
disease  occur.     Weak  piloearpin  or  eserin  drops  may  be  used 
vVtriy  OinCi    any  Uo  U   ^;rv;|;i;j:a'Cv;*>;   ii:%a::ux-, .  v. ..        - 
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ri'jiimc  should  he  oidcicd  so  as  to  avoid   (•cichral  conjicstion 
Hi'  should  also  he  watri('<l  auaiiist   |iiittiiij,'  drops,  lotions,  or 
ointiiu'iit  of  any  kind  into  his  eyes  without  the  advice  of  an 
o|)hthalnuc  sur^'con. 

When  one  eye  has  hccn  almost  or  ((uiti'  lost  at  the  time  of 
the  liist  visit  it  bcconics  a  serious  ((uestion  whether  the  better 
*'V<'  should  not  he  operated  upon  rather  tlian  the  worse.  Manv 
such  dithculties  aiise  in  the  tr(>atinent  of  glaucouui,  and  can 

only  he  decided    hy  the  conditions 
of  the  individual  case. 

It  has  been  stated  that  opera- 
tion is  unconditionally  indicated 
when  chionic  glaucoma  isdetinitely 
diajinosed.  Cases  arise  in  which  it 
is  iniiMissible  to  be  certain  that 
the  disease  is  present,  and  others 
in  which  operation  is  refused.  In 
such  cases  the  pupils  should  l)e  kept 
contracted  by  miotics.  Rserin  or 
pilocarpin  often  succeed  in  reduc- 
ing the  tension  of  chroni(  (glau- 
coma and  i)o.st|)oning  the  evil  day 
when  u.seful  vision  is  lost.  7'lifi/ 
III /•(  r  run  r/iroiiic  (jUturoma. 
Hence  they  nuist  be  adopted  onlv 
as  a  temporary  means  of  allevia- 
tion or  as  useful  adjuncts.  If  the 
tension  is  definitely  lai.sed  and 
oju'ration  is  refu.sed,  1  per  cent. 
e.s(.rin  should  be  ordered  three  times 
a  day  until  the  tension  is  nor- 
'""••  'f  t'lt'  tension  is  not  definitely  raised  the  pupils 
should  be  kept  moderately  constricted  with  (  •")  percent,  or 
V-2'i  pet  cent,  e.serin  once  or  twice  a  day  for  a  prolonged 
period.  'I'he  stronger  solutions  cause  considerable  conjunctival 
and  ciliary   irritation   if  u.sed  constantly. 

Infantile  Glaucoma  (Sijn.s.~RHi>lithalmia,  I  hid, -of  ih- 
/A'f/w/V/).— Claucoma  in  rare  cases  attacks  children,  when  it 
assumes  a  (piite  dilTen  iit  clinical  apjiearance.  It  ari.ses  from 
congenital  blockage  of  the  angle  of  the  anterior  chamber,  due 
•v'i'.iiCT  X'J  a  congeuiUvi  (iCivvi  wlicrcuy  the  iuul  oi  liie  ins  uucj 


Fill.  Hill.  l)iii;;riiiTi  (if  I'vo 
"itii  int'iiiitilc  j:liuic(miii 
(liiiplitlialiiiia).  Noll' 

llic  stri't<-liiMi;  (if  tlic 
('(iriicd-sclcrii  iit  t)ii'  [»  ri- 
plicry,  lilt'  flallciiinj;  mid 
di.splaoometit  Ijackwards 
(if  llic  lens,  tli('  cuiiiiiii).' 
(if  till'  disc,  and  tlic 
i:r<'iu'ral  cnlar^'ciiu'tit  nf 
the  uldlic. 
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not  hfcoMii'  lu.iMKilIy  sfi)aiat«-<l  fioiiitlu-  iMMiicnsclcra  (.r  Ix- 
roiiics  adherent  to  it  throiijili  iiitia-iiterine  or  infantile  intlain- 
niation.  The  tundanieiitai  eonditidti  is  theretore  the  same  as 
in  irhuic.n.a  in  adults,  viz.,  defective  tiltiation  of  lymph  frmn 
the^eye.  The  reason  why  it  a.Nsumes  so  ditTerent  a  elinieal 
picture  is  (U'pendent  entirely  upon  the  >rreater  plasticity  and 
extensihilitv  of  the  walls  of  the  younji  eye.  Instead  of  otf<'r- 
in^  an  insiiju'ralil.'  resistance  to  increased  internal  pressure 
the  sclerotic  ^dves  way  more  or  less  uniformly,  so  that  the 
globe  becomes   \ery   larjic. 

Tile  thinned  sclerotic  of  the  ciliary  re^'ion  is  blui.sli  in  cohnn-,  f 
owinj;  to  the  uveal  piiiment  showing:  throu<;h.  The  int.-r- 
calary  reuion,  or  juncticm  of  the  coinea  and  sclerotic,  also 
gi\es\vav,  .so  that  the  cornea  is  forced  forwards  and  assumes 
a  .^lobular  shape  (keratoglobus).  The  anterior  chandxT  is 
therefore  extremely  d.-ej)  (Fi<r-  K'^O-  'I''"'  '♦'"'^  •''"'^  ""*  I""''' 
cipate  in  the  general  enlargement  .  owing  to  the  expansu.n 
of  the  ciliary  region  the  suspi'iisory  ligament  is  stretched  so  that 
the  lens  is  flattenetl  and  displaced  slightly  backwards.  This 
removes  .some  support  to  tlie  iris,  which  becomes  tremulous 
(iridodonesis).  The  oi>tic  disc  is  deeply  cupped  if  the  con- 
dition has  lasted  long. 

The  intraocular  tension  is  raised,  but  often  scarcely  appreci- 
ably as  determined  bv  clinical  methods  owing  to  the  expan- 
sion of  the  globe.  This  fact  for  a  long  period  i)revented  the 
true  pathology  of  the  disease  from  being  recognised. 

As  a  result  of  the  expansion  the  eyes  are  usually  myopic, 
though  less  than  might  be  anticijiate.!  from  their  length. 
This^is  due  to  the  flattening  of  the  lens  and  its  displace- 
ment backwards,  as  well  as  to  some  flattening  of  the  cornea, 
all  of  which  factors  tend  to  counteract  the  axial  niyoi)ia. 

Tnatmnit  is  unsatisfactory.  Iridectomy  and  anterior 
,scl(.rotomv  have  been  emi'loyed  with  success,  but  more  fre- 
.pieiitlv  with  failure.  The  best  results  have  been  obtained 
from  anterior  .sclerectomy  with  the  trei)hine,  and  this  method 
is  also  less  dangerous  than  either  iridectomy  or  antenor 
sclerotomv.     Miotics  are  useless. 
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Thk  lens  is  coiiiiin.-cd  cut  ifcly  of  cpil  licliimi ,  wliicli  is  sur- 
n)UiHl<'(l  li\  a  ciiticiilar  ciucldpc  or  caiisiilc.  It  is,  thcrcfoio, 
subject  only  to  (lc<;cnciativc  clian<.'cs,  and  is  iiicaj)al)lc  of 
becoming.'  intlaiiicci.  Dcjiciicrativc  changes  in  tiie  lens  invari- 
ably result  in  loss  of  transparency  in  the  ])arts  atfected.  Tliis 
condition  of  partial  or  complete  opaeitication  is  called  ratumrl. 

The  degenerative  clianges  couuncnce  by  the  aceuniulation 
of  fluid  between  the  lens  iibres,  so  that  spindle-sliaped  spaces 
are  formed.  They,  in  the  first  instance,  cause  o|)acity  merely 
by  the  irregular  refraction  which  they  induce.  Later,  the 
fluid  contains  albuminous  deposits  whicli  are  actually  opaque  : 
they  form  globular  masses,  called  ^Morgagnian  glo!)ules.  At 
a  later  stage  the  Iibres  break  down  into  rounded  masses  which 
are  indistinguishable  from  the  .Morgagnian  globules. 

Cataracts  are  classified  according  to  the  position  and 
extent  of  the  ojiacity  or  opacities  in  the  lens,  and  it  is  found 
that  the  situation  and  di.stributitm  corresixmd  with  various 
coml)inations  of  clinical  eondition.s — age,  general  disease,  &c. 
In  some  cataracts  the  opacities  sprearl  and  fu.'se  until  the  whole 
lens  becomes  ()))aque  :  such  are  called  piogressive  cataracts: 
in  others  they  reimiin  stationary.  Senile  cataract,  which  is 
the  commonest  form  of  all.  is  a  progressive  cataract. 

Senile  Cataract.  This,  as  its  nanu-  im|)lies,  rarely  occurs 
in  persons  under  fifty  years  of  age. 

In  the  inripiint  senile  cataract  radial  spokes  or  sectors  of 

opacity  are  seen,  with  clear  areas  between  them  (Figs.  1(14 .">). 

They  are  dilli<ult  to  .see  in  daylight  or  by  oblique  illumination 
(ridf  ]).  94),  and  cataract  should  not  be  diagnosed  without 
cuiviriuatlon  witii  the  opiithalmoscope.     WUh  the  imdilated 
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il  (iiilv  the  ends  of  tlu-  apokt's  arc  seen,    but    wli.ii  the 


pui 

pupil  is  dihitetl  with  locaiii  « 

ri(l>    p.  277),  the  hiiear  opacitie: 


ir  hoinatropiii  ('"  ''  r  with  atiojan, 
aic    nfteii  foiiiul  to  be  the 


apices   of    sector 
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tiou   witli  obh<iiie  illimiiiiatioii  and  the  oph- 


thahuosco 


pewillsliow  that  the  opacities  ai 


(•  111 


th< 


■;up 


tticial 


parts  or  co 

front    of   the   nucleus, 


'I'll 


cv    start    from 


rtex   of   the   lens,  some    in 

thers    behind. 

f    the 


o 


th. 


reyion    o 


ccpiatoi'     and     extend     towards    th 


axis    o 


■'P 


ikc! 


f     tl 
aix 


ic    eve,   mor 


e    and     more 


1     se.tors    ch'veloping    as 
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Kid.  Itii; 


Sei'ii  by  ol)lique  illumination  the 
opacities  are  grey  (ridr  p.  94)  ; 
seen  with  the  ophthahnoseopic  mirror 

It   reading  distance  they  appear  i)lack  stri..  .-oniin.  d  to  t!,.. 

"  -  l(i\vi'r  iMirl  111  till'  leii.s, 


— (  (iiiumiiciiig 
cu'iinict ,     tlie 


gainst    a  red    background.      At    the 
ver\   earliest  stage  the  ojiaeities  sliiit  nf  ((.iniiunctnii'iit. 


a    MTV   1( 


IIIIIIIDII  iikmU" 


Wl 


th  the  incidence  of  the  light,  show- 


relv  differences  of  refractive  index    (ride 


iiig  that  they  are  un 

p.  292). 

The  abov(>  deserii)tion  ajijilies  to  the  commonest  arrange 
ment  of  the  opacities  in  senile  cataract  ;  it  may  be  distin- 
guished as  the  subcaiisular  type.  Two  other  types  occur  le8h 
frequently.  In  one  group  the  opacities  are  nupwnuckar.  tt^ 
Thev  are  more  variat'h-  in  appearance  and  consist  of  concentric 
lines,  radial  streaks  and  cloudy  patches.  This  irregularity 
distinguishes  them  from  lamellar  cataract  {q.r.).  In  the 
third  group  the  ojiaeities  are  intrauucUnr,  by  which  term 
these  eases  may  l>e  distinguished  from  the  congenital  nuclear 
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catanict.  In  llii>  i:iiiii|i  the  tiiiclcus  (if  the  lens  is  difTiiscIv 
<l<)ii(l\,  j;ia(liiiill\  clcaiifii:  louaids  the  |  (liiihcial  cnitcx. 
( '(iMiKiiiat  inns  of  tlic  \aiiniis  lyjics  aic  not  iinciiMunon.  siil>- 
capsiilar  sectors  licinir  associated  with  intiaiiiiclcar-  cioiuliness, 
or  tile  latter  with  siipianuclear-  ojiaeitics.  MoreoM-  dots  of 
opacity  occur.  Tlicy  arc  lar'^'cr  and  di  nscf  than  the  dots 
of  con^'cnital  imnctatc  cataract,  and  are  unliUc  that  form  in 
i)eiii^'  slowly  |(ro;.'rcssive.  I'unctate  .senile  eataiact  niav 
appear'  as  early  as  twenty  to  thirty  years  of  aj.'e.  The  intra- 
rniclcar  form  is  also  earliei'  (ahoiit  forty)  than  the  ordinaiy 
sniicapsiilar. 

In  the  progressive  slajre  of  senile  cataract  the  lens  contains 
more  water  than  normal,  and  this  is  associated  witli  swelling; 
of  thelihres.  When  the  opacity  has  become  ennsiderahle  the 
swcilin<r  causes  an  apprccialile  ixhiniisrnin  of  the  whole  lens, 
.shown  liy  the  increasing'  shallowness  of  the  anterior  ehamher. 

'I'he  nnclciis  ii;  the  common  sMlicai>sulai-  type  nndci'<;oes 
little  ehani.'e  and  does  not  become  opa(pie,  but  escntnallv  the 
whole  of  the  cortc.x  is  cataractnns.  The  cataract  is  then  said 
to  be  ripe  or  imihin  .  'I'he  whole  of  the  pupillary  area  may 
ap])ear  to  be  opaipie  before  the  cataract  is  mat  inc.  since  the 
most  suiH'rficial  layers  of  the  cortex  arc  \h?  last  to  dc<,'eneratc. 
As  lonj,'  as  there  is  any  clear  lens  substance  bctwc(>n  the 
pupillary  marjiin  of  the  iris  and  the  opacity  the  iris  throws 
a  shadow  ujjon  the  ^'rey  ojjacity  when  lii.'ht  is  cast  uiion  the 
i-yv  from  one  side  (Kii,'.  Kit),  A).  When  the  cortex  is  com- 
pletely opatpie  the  |)upillary  margin  lies  almost  in  contact 
with  the  opacity,  sejiaratcd  oidy  by  the  capsule  ;  the  iris  then 
throws  no  shathtw,  and  the  cataract  is  known  to  be  mature 
(Fiif.  I()(i.  M).  'I'his  is  an  important  <iiiidc  to  the  most  favour- 
able time  for  ojieration. 

At  this  staL'c  it  will  lie  found  that  the  anterior  chamber 
has  refrained  its  normal  depth.  The  watery  fluid  h.is  been 
absoibed  from  the  lens,  which  has  ajiain  returned  to  its  normal 
\()lume. 

rf  the  |)rocess  is  allowed  to  <:o  on  unintcrru])tcd  the  stage  of 
hi/pi  rrmitiirit'/  sets  in.  The  cortex  is  tlicn  com])Ietcly  disinte- 
grated and  transformed  into  a  pultaceous  mass.  Usually  the 
loss  of  water  cimtinues  so  that  the  lens  becomes  more  and  more 
inspissated  and  shrunken.  The  lens  is  then  flat  iinr)  vdlow, 
often  w  ith  cretaceous  deposits  and  bright  specks  due  to  crystals 
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tliicUrlicd  1>V 


,,f  ,l.<.l<.st.Tin.  Til-  imtciior  .Mpsulc  l.c.ntn.s 
prolif.-ratmn  of  the  a..l.Ti..r  .uhuahrlls,  ...  that  a  .l-nsr  «  ..to 
..ansnlar  cataract  is  f-.nncl  at  the  anterior  |...lc  •..  tl.c  |M.|..llaiy 
area  ( )«ii.>:  to  shrinkage  the  lens  and  iris  iMc.ni.' I  rcinulnus, 
th,.  anterior  chan.her  l.ein^'  much  .le<r<'"<'«l-  Dejicncratn.n 
nf  the  sns|,ens..rv  lijza.nent  may  lead  to  l.:xati..n  of  th.-  I.'i.s. 

S.mwtiin.'s  the  al.>..ri)tion  ..f   uat.r  .■••ases  at    th.-  sta^M-  of 
„,..tnri(v       Th.-    ...itex    ih.n    li.-.-oni.s    .nut.-    tluid.    an.l    the 


I 


H 
Fic    ir.O— A    8h.i<l..w  of  Lis  l.y  ol>li.|Uc  illumiiuiti.m  in  iinmatur.- 
'.■utaiaft  ;    H,  al.s,  nrc  of  sha.lnu   in  nuitun-  cat.irmt. 

nucleus  sinks  to  the  l.ott.mi  of  th.-  capsule.  Th<-  liquefied 
cortex  is  luilkv.  the  nucleus  apjiearing  as  a  l.n.wn  shaduig, 
limited  ahove"by  a  semicircular  line.  The  nucl.-us  alters  its 
p<.sition  with  changes  in  position  of  the  head.  Such  a  t  ataract 
is  called  a  MoryiKjnian  catarnvl   (Fig.   luT). 

In  rare  cases  the  scl.-rosis  of  tht-  lens  fibres  ^vluch  causes 
the  devehipment   of  the  nucleus  extends  l.eyond  the   usual 

.1  r    jl  1 1 ^,^,..w.t.    o<.in<>rtf>d    into 

iiniits,  su  iiial  liie  wnoic  i;i  na-  ivnr,  ■.■■-■^■■■.■- 
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nucleus.  Such  a  lens  is  liani,  dark  liiowu.  and  scnii-tiaus- 
imrciit.  The  |iu|:il  l(i()k>  hlack,  the  lnuwuish  colour  hciui; 
rcs'calcd  only  \>\  <)l>li(|uc  illuMiiiiatioii.  The  condition  is 
r>i\\i-<\  lildck'  ciiliintrl,  thou^li  strictly  s|icakin)i  it  is  not  a  true 
cataract . 

'I'lie  mode  of  treatment  of  cataract  de])ends  larj.'<'ly  u|)on  the 
amount  of  central  sclerosis.  i.( .,  u|ion  the  size  of  the  nucleus. 
I'l)  to  ahout  t  liirl  \  years  of  aj.'e  the  nuclear'  hi  ires  are  .st  ill  fairU 
soft,  and  ea|ial)le  of  liecomrn;i  ahsorhed  if  the  a(jUeous  ;^ains 
aci'ess  to  them,  .\fter'  this  a).'e  al)sor|)tion  is  \cr\  slow  and 
incom|p|ete,  and  if  cataract  occurs  the  riiKlcii-.  mu.-'t  he  n-moxcd 
from  theevt'.  'i'he  si/.eof  the'  nucleus 
t  hen  deteriiurres  the  si/.eof  theirrcision 
which  is  necessai'y.  The  cases  in 
which  the  nuileus  is  very  small  arc 
called  vn//  cdtiinKls,  since  they  corrsist 
chielly  of  soft  cortical  matter.  In  rrrost 
patii'Uts  o\cr-  tift\  the  nu(  leirs  is  lar,t.'e, 
and  these  cataracts  arc  called  ha  id 
niturtirls,  althou^ii  tlie  lens  is  hy  no 
means  liard  f  hroirjihout.  This  only 
occirrs  in  hiack  eatar'act,  in  uhich 
the  nirclerrs  reaches  its  maxirrrrrm  size, 
viz.,  that  of  the  whole  lens.  Sireh 
eatar'aets  re(|rrire  a  \crv  lar<;('  section 
for- their  removal.  In  mature  eatar'aets 
the  hr'owriish  appearance  of  the  nrrcleirs 
l)V  ol'li(pre  illumination  i;ives  some  idea 
of  its  size  and  an  mdicationof  the  size  of  the  section  neci-.ssary 
for-  its  r-errroval. 

Sipujilonis. — The  ap|)ear-an<'e  of  hIack  spots  in  front  of 
the  eyes  is  rrsually  the  lirst  symptom  e(>m])hiined  of.  They 
differ  fr-om  the  or-dirrary  musca'  volitantes  occasionally  com- 
plained of  in  rrorrnal  eyes,  arrd  nureh  exajii^erated  in  ( yclitis, 
&c.,  in  that  they  arc  stationar-y,  retaining  their  relative 
])()sition  in  the  field  of  vision  in  different  positions  of  the  eye. 
rnioeular  polyopia,  another  symptom,  is  the  douhling, 
trebling,  &c.,  of  the  objects  seen  with  the  eye.  It  is  dire  to  the 
irregular  refraction  of  the  degenerating  len.s,  so  that  .several 
images  are  formed  of  each  object.  It  is  often  worst  on  looking 
at  bright  lights,  anri  is  therefore  notreed  rrrost  rn  the  evening. 
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liettcr    illiiiiimalioii    and    also    liecaiis. 


til 


ra\: 


^liii 


tlin 


IL'll   tl 


le  iiie^'ii 


lailv  refractint;  peripheral  parts  of  I  h.    lens 


Idoiii  liUetofa<<- theli;;hl. 


ilVected    and    vioioti 


are  cut  otV,  hut  the  patients  s( 

Kveiitiiallv    the   central    area    hcconies   a 
steadily    diminishes    iiniil    onlv    (piaiititalive    p<ic.'|.tion 
liiilit     remains.      In    many    eases 


.f 


)f    mat  lire 


eaiaiact 


linjzers  can   stil 


)\ements  di>i  einec 
idilv   am 


he  counted   at    a   U-w    f<'et.   or  at    least    hand 
I        |.      ,11  ,.;,M.s  li^hl   >hould  lie  perceive(' 


I    the   ilirei  tio;i   of   incidence   accuratt 


l\    indicated. 


The  detect  ion 


if  th 


l"'"J' 


rlinll 


.iiice,  as  it  atTords  important  e\ 
1   result    from  operation 


a    tioni 
opp 


idellce 
It    is 


of  the  utmost  impoit- 
to  III"  prolialiilitics  of 


<ted 


follow.- 


'I'll 


ite 


e\c   If 


o\ered  secliri 


•I 


len    n 


|\    l;y  the  palm  of  the  patient's 
■llected     iroiii     the    ojilit  liali>ios<'opie 


hand,      r.ijiht     i> 

mirror  into  the  catar.ictons  eye  fiom   various 


di 


•tion." 


th 


H. 

his  other  hand  in  the  direction  tiom  u 


patient  looUin<:  strai^'ht    forwaids. 


told  to  point  with 
hich  the  li>;ht  seems  to 


come 


H 


e   oil 


rht    to  do   this   readily   and   aeeuratel\ . 


If 


does  not,  we  suspect  some  disease  ( 


pf  tl 


ictiiia,  ' .(/.,  1 


ateli 


if 


retino-ehoroidal  atroi.hy,  &e.,  aii.l  a  h^ss  favoural.le  prognosis 
is  L'iven.      Kclativelv  poor  proj-ction  is  not  an  ahsoluteeontia 
indication  to  operatmii,   and   each   <ase   mii.st    he  determined 
on   its  merits. 

It  will  lie  seen  tliat  cases  of  advanced  cataract  in  which  the 
fundus  cannot  he  .satisfactorily  explored  hytheophthalmoscope 
at  the  tir.st  visit,  and  in  which  piojection  is  relatively  had,  offer 
eonsiderahle  difficulties  in  deciding  the  treatment  to  he 
adojited.  It  is  therefore  of  the  greatest  importance  that 
every  case  of  incipient  cataract  should  he  most  carefully 
expfored  and  exhaustive  notes  of  the  ophthalmoseoiiic  con- 
dition taken,  so  that  at  a  later  stage,  when  the  fundus  can 
no  longer  be  observed,  its  jirevious  condition  is  already  ()n 
record.  Every  case  of  incipient  cataract  should  therefore 
have  the  pui)il  dilated  with  homatropin  so  that  a  thorough 
examination  of  tiie  eye  may  be  reconied.     A  drop  oi   i   p-er 
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cent,  osprin  tmist  invariably  be  instilled  before  the  patient 
leaves,  otherwise  there  is  daiijier  that  an  attack  of  glaucoma 
may  be  induced  by  the  administration  of  the  mydriatic.  The 
field  of  vision  should  also  be  taken  at  this  stage. 

The  rate  of  development  of  si-nile  cataract  varies  greatly, 
sometimes  oceupxing  many  years,  or,  indeed,  the  cataract 
may  never  reach  maturity.  'J'lie  ])rogre.ss  is-  usually  more 
rajud  in  veiy  old  i)eople.  Very  rajtid  matiuation  in  younger 
patients  usually  indicates  .some  com]ilicat'on,  e.g.,  cyclitis, 
diabetes,  &c.  The  forms  witl;  fine  radial  lines  are  slower  than 
those  with  cloudy  ojjaeities.  It  is  best  tt)  examine  ev«'ry 
case  at  .stated  intervals,  a  careful  drawing  of  the  oi)acities 
being  recorded  at  each  visit.  The  length  of  the  intervals  must 
be  determined  by  the  individual  case. 

Piithiihxjjl. — The  cubical  cells  lining  the  anterior  capsule  of 
the  len.s  (ri(h  \^.  10)  undei-go  vacuolation  in  senile  cataract. 
Changes  in  these  cells  can  be  made  out  clinically  by  using  a 
strong  binocular  lou))e.  The  cortical  opacities  a  lue  to  the 
formation  of  Morgagnian  globules  and  the  brcakiiig  up  of  the 
lens  films  {ndc  p.  :2!»2).  The  hydroly.sis  of  the  Ictis  protein 
leads  to  the  formation  of  tyrosin  both  in  the  lens  and  aqueous  : 
tyrosin  is  not  found  in  the  normal  lens  (IJurdon  C'oo])er). 
Senile  cataract  has  been  attributed  to  changes  in  the  cortex 
produced  by  shrinkage  of  the  nucleus,  but  the  evidence  is 
unsatisfactorv.  Many  other  theoiies  have  been  advanced, 
but  the  most  probable  is  that  the  nutrition  of  the  lens  suffers 
owing  to  mclabolic  changes  in  the  general  organism,  possibly 
owing  to  ihe  formation  or  want  of  d' s*  uction  of  specif!'' 
autocytotoxnis. 

Trcatmevt. — No  treatment  by  drugs,  &c.,  has  any  effect 
u])on  the  j-rDgress  of  unconiplicated  senile  cataract. 

In  iurifiivnt  ailararl  the  condition  of  the  patient  may  be 
much  ameliorated  during  tlu'  tedious  ])rocess  of  maturation. 
A  low  degree  of  niyo^na  (1  1)  to  4  D)  may  develo])  duringthis 
.stage  :  it  is  due  to  relative  increase  in  the  index  of  refraction 
of  the  nucleus  of  the  lens  (ridr  p.  53).  If  found  it  should  be 
corrected.  Tinted  glas.ses  may  be  found  beneficial,  the  tint 
varying  with  the  eircumstances  of  the  ca.se.  Amber  tinted 
glasses  are  ,o.st  generally  useful.  They  cause  an  extra- 
ordinarv  increase  of  definition  even  in  normal  iiersons,  a 
phenomenon  partly  due  to  j)syehic  causes.     Blue  glasses,  which 
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allow  the  chemically  active 


imli 


(1  in  thii^ 


iltra-violet  rays  to  pass,  are  not 
the  cutting  off  of  tht      vore 


■ie,  since 
iuniinoiis  ravH  is  restful.  These  or  smoked  glasses  are  indi- 
cated, especiallv  when  there  is  a  considerable  degree  of  central 
opacity,  since  the  pui)ils  are  kei)t  slightly  dilated.  This  effect 
may  he  obtained  with  greater  certainty  by  instilling  a  very 
>veak  mydriatic.  Atropin,  ,',;  to  J  gr-  to  I  i-  one  drop  every 
other  day,  may  be  ordered,  if  homatropin  is  found  not  to 
raise  the"  tension.  The  slightest  predisposition  to  glauccmia, 
r.;/.,  high  hypermetropia,  small  cornea,  very  shallow  anterior 
chamber,  &c.,  contrainilicates  this  treatment,  and  it  is  wise 
to  observe  the  tension  carefully  during  the  treatment  in  all 
iMses.  Sometimes  weak  atroiiin  causes  more  blurring,  in 
which  ca.se  it   must   be  abandoned. 

There  is  no  rea.son  to  restrict  th(>  use  of  the  eyes  in  incipient 
uncomplicated  s<.nile  cataract,  but  the  i)atient  may  be  much 
as.sisted  by  instructions  as  to  the  arrangement  of  illumination 
i,  id  so  on.  'f  the  pupillary  area  is  free  brilliant  illumination 
will  be  found  best  :  if  the  i)pacities  are  largely  central,  a  dull 
light  beside  and  slightly  b-hind  the  iiatienfs  head  will  give 

the   be.-c   result. 

In  moAun  cataract  the  lens  must  be  extracted.  Before 
deciding  to  operate,  attention  must  lie  ])aid  to  details  other 
than  ihose  connected  with  vision,  previously  described.  Care- 
ful search  must  be  made  for  precipitates  on  the  \mck  of  the 
cornea  ('  k.p."),  for  the  cataract  may  be  a  mature  comphcated 
cataract  {ride  p.  308).  The  urine  must  be  tested  to  eiiminatc 
albuminuria  and  glycosuria,  though  these  do  not  neces.sarily 
contraindicate  operation.  The  state  of  the  conjunctival  sac 
must  be  thoroughly  examined.  Tf  there  is  the  slightest  con- 
junctivitis, and  aliovc  all,  if  there  is  dacryocystitis,  a  course 
of  preliminary  treatment  is  neces.sary.  Old  people  frequently 
sutf(>r  fro-,  .hronic  conjunctivitis  induced  b»-  senile  ectroinon, 
&c.  It  i  ."St  treated  by  relieving  the  cause  as  far  as  jiossiblc, 
and  the  use  of  astringent  lotions.  An  occasional  painting 
with  silver  nitrate  is  the  most  ])otent  means  which  we  possess 
of  removing  infective  organisms  from  the  conjunctival  sac  in 
the>^e  cases!  since  they  are  carried  away  mechanically  with  the 
desquamated  epithelium,  &c.  Often  the  process  is  kmg  and 
tedious,  and  doubt  as  to  the  safety  of  o]ierating  stilly  persists. 
In  such  cases  a  bactenoiogicai  examination  suuuid  be  niudc, 
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and  if  j)athogenio  organisms  are  found,  especially  virulent 
jjneuinococci,  (operation  must  still  be  j)<)st])oned.  In  cases 
of  doubt  the  eye  may  be  tied  up  with  a  pad  and  bandage  for 
one  niglit.  The  pad  is  examined  the  following  morning,  and 
if  there  is  any  discharge  upon  it,  or  if  the  lids  are  gummed 
together  with  inspissated  secretion,  further  ticatment  and 
repeated  bacteriological  examinations  are  indicated.  It'  is 
inadvisable  to  tie  up  the  eye  tl)e  night  picvious  to  operation, 
for  it  is  fouiul  tlu't  this  piocedure  faNours  the  giowth  of 
bacteria  in  the  conjimctiva!  sac. 

Pile  presence  of  a  mucocele  is  an  absolute  contraindication 
to  o])eration.  It  imist  be  cured  (Chap.  XX.\I1.),  or  the 
lacryrnal  sac  must  be  excised,  or  the  canaliculi  must  b(>  tem- 
porarily obliterated.  The  last  may  be  etft'cted  1)V  tying  a 
ligature  round  each  canaliculus  or  by  cauterising  each  punctum 
with  the  actual  cautci'_\ .  'i'he  best  treatment  is  usually 
excision  of  the  sac. 

The  treatment  of  iniildlfml  and  of  innndliin  ailarrtrl  offers 
some  difficulty.  When  the  cataract  is  mature  in  one  eye 
while  the  other  retains  good  vision  little  advantage  is  gained 
l)y  operating  ui)on  the  cataract.  The  difference  iti  refraction 
between  the  two  eyes  after  o|H'iation  w'll  be  sn  great  that  it 
will  be  imjK)ssil)le  foi'  the  |)atient  to  xc  well  if  the  icfraction  is 
corrected,  and  if  uncorrected  the  large  blurred  images  formed 
by  the  eye  may  be  a  i)ositive  disadvantage.  The  .sole  advan- 
tage which  is  gaiiu'd  is  an  increase  of  the  field  of  vision  on  the 
affected  side.  This  may  be  a  matter  of  gicat  importance,  as  in 
peoj)le  who  work  amidst  machiiu'iy  or  lunc  to  go  about  where 
there  is  much  tratlic  ;  in  these  exceptional  cases  extraction  is 
indicated.  There  is  also  the  slight  advantage  that  the  eye 
is  prepared  for  the  tinu'  when  visicm  fails  in  the  less  affected 
eye,  but  this  may  be  long  dchiycd.  These  slight  advantages 
do  not  as  a  rule  justify  o])eration,  which,  it  nmst  be  remem- 
bered, is  attended  with  some,  if  usually  trivial,  danger,  not 
onl}'  to  the  vyv  operated  ujton,  but  also  to  the  other  eye  (vide 
p.  432).  On  the  other  hand,  the  cataract  mu.'^t  not  be  allowed 
to  progress  to  too  advanced  a  condition  of  hypcrmaturity. 
Operation  is  then  mor(>  diHicult  and  more  dangerous.  The 
case  should  be  wat<'hcd,  and  if  signs  of  thickening  of  the  cap- 
sule, calcareous  deiK'sits,  &f\  aiinear.  extraction  should  bft 
performed  even  though  the  vision  in  the  (it  her  eye  is  still  good. 
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Cases  of  immature  cataract  with  loss  of  useftil  vision  require 
even  more  skill  in  the  determination  of  the  best  time  for 
operation.  The  difficulties  and  dangers  of  extraction  are 
undoubtedly  increased  by  operating  while  there  is  still  a  large 
amount  of  clear  soft  cortex.  It  is  difficidt  to  remove  from  the 
eye,  tends  to  the  production  of  iritis  and  other  complications, 
and  leads  to  the  formation  of  dense  secondary  cataract  (vide 
p.  307).  Immaturity,  however,  is  not  an  absolute  bar  to 
operation  ;  extrfiction  under  these  circumstances  may  be 
followed  by  perfect  results.  It  must  be  remembered  that  the 
patients  are  old,  and,  if  not  operated  ,i|)on,  are  doomed  to  prac- 
tical blindness,  which  in  the  lower  classes  entails  the  loss 
of  all  wage-earning  capacity.  O[)eration  will  probably  be 
attended  V)y  at  least  the  recovery  of  useful  vision,  whereby 
the  conditi(ms  of  existence  are  miu'h  ameliorated.     It  is  not 


KiG.  ItiS.-  -LiUiicllar  Oiitiinwt.      1.  :.'.  :i.  us  In  Fig.  I(i4.      (\f1tlrshi]i.) 


necessary,  therefore,  to  wail  indefinitely  for  complete  maturity 
if  u.seful  vision  has  already  been  losi. 

Some  surgeons  temporise  in  these  cases,  p«'i-forming  a  ])re- 
liiiiinary  iridectomy,  on  the  grounds  that  the  operation  acceler- 
ates the  ripening  of  the  cataract.  It  certainly  wccurs  in  rare 
cases,  hut  is  by  no  means  constant.  Preliminary  iridectomy 
has  the  'vantage  of  facilitating  the  subsequent  extraction, 
l)ut  has  the  considerable  disadvantage  of  subjecting  the  patient 
to  the  discomforts  and  dangers  of  two  operations  instead  of 
one.  It  may  be  employed  in  complicated  cases  in  which  it  is 
desired  to  test  the  reaction  of  the  eye  to  operative  interference, 
for  it  is  a  less  severe  operation  than  extraction,  and  will  afford 
indications  as  to  the  advisability  of  further  procedures.  It 
is  also  to  be  advocated  in  cases  with  much,  diffuse  opacity, 
often  more  concentrated  in  the  central  i)art  of  the  posterior 
cortex,  for  in  them  the  diminution  in  visual  acuity  is  very 
marked,  maturation  is  indefinitely  delayed  and  the  complica- 
Hons  produced  by  a  iajge  amount  oi  sticky  cortex  are  muciji. 
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to  l)c  feared.  The  evtract ion  ot  the  eataraet  should  not  bo 
lierfotiued  until  at  least  four  weeks  after  tlie  preliminary 
iridi'ctoiny. 

Cataracts  of  Congenital  or  Infantile  Origin. — These 
are  almost   always  partial  and  stationary.     The  eommone.st 

forms  are  lamellar  and  anterior  eapsular  :    les;    eonimon  are 

the  various  forms  of  eon- 
;;enital  eataraet,  mo.-tly  of 
lamellar  \\\»\  sometimes 
central  or  total. 

Lamellar  Cataract 
(iS'///rs'. — Z'tniilar,  l'(  n'l.  ii- 
clicir  C'ltunirt).  —  Tliis 
usually  oeeurs  so  earlv  in 
infaney  that  it  is  douhtful 
if  it  is  not  eonjienital.  Al- 
thoui^h  there  is  no  true 
nueleus  at  this  early  age 
the  central  i)arts  of  the  lens 
are    conveniently    teiined 

the  nucleus.     The  o|)aeity  in  lauu'llar  cataract  is  situated  in 

the  layers  surrounding  this  central  core,  which  itself  usually 

contains     pimctate     opacities  ;    the 

superficial  cortex  is  (juite  clear  ( ''^igs. 

KiS — llV).       When     the     pu|)il     is 

dilated     a    grey  discoid    opacity    is 

seen,    surroimded     hy    a     ])erfectly 

transjjarent     marginal     aica.       The 

diameter  of  the  disc  varies,  that    of 

the    clear   ])eri|)heral    area    varying 

inversely.      With  the  mirror  the  disc 

appears    black   and   siiarply   detuied 

at    the  outer  edge,  diminishing    in 

(.'•■nsity    towards    the     centre  ;   the 

peripheral   area  shows  a  normal   red 

rellcx.       Along  the  outer  edge  si)ok(>s  of  opacity,  •.csemhling 

the    handles    of      a     steering    wheel,   often    extend    slightly 

into   the   clear    area    (Fig.    HIO).      They   are    called    riders. 

and   are    due  to   spindle-shap(>d  opacities    between   the   lens 

fibres   in   lav(M-s  a  short   di.strtnco   outside   the   main   o])acity. 

OccftsiouaUy  two  coiUJentijc  rjnge  of  opacity  are  seen.     The 


'k;.  1  70. — LHinellHr  catu- 
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cataract  is  usually  stationary,  l)ut  cases  occur  in  which  total 
o|mcity  "iradually  dcv('l()|)s.  iJoth  eyes  arc  ahnost  always 
atTcctcd,  thoujih  not  always  to  ihc  same  degree. 

The  oi)acity  is  always  sutliciently  large  to  till  the  area  of 
the  undilateci  pupil.  The  diminution  of  vision  is  therefore 
entirely  deixiident  upon  the  density.  The  i)aticnt  is  brought 
for  examination  on  account  of  defective  vision.  He  usually 
holds  objects  very  close  to  the  eyes  and  is  thought  to  be 
•'  short  sighted. ■■  .Myoi)ia  is  indeed  not  uncommon  in  these 
cases,  but  the  ai)proximation  of  oi)jects  is  usually  for  the 
pin-pose  of  obtaining  larger  retinal  images  (ri>lr  j).  37). 

There  is  no  doubt  that  lamellar  cataract  is  due  to  a  period 
of  malnutrition  at  some  stage  of  late  intra-uterine  or  early 
infantile  life.  This  is  shown  especially  b_\  the  almost  invari- 
al)ie  accompaniment  of  defective  enamel  in  certain  of  the 
permanent  teeth.  The  hypoplasia  differs  essentially  from 
the  condition  of  the  teeth  in  con- 
genital syphilis.  The  teeth  have 
an  eroded  appearance,  with  trans- 
verse lines  across  them,  the  incisors 
and  canines  being  most  affected 
(Fig.  174). 

The  time  at  which  the  pathological  process  took  j)lace  is 
indicated  by  (he  size  of  the  diameter  of  the  oj)acity  and  the 
particular  t(>eth  affected  with  hypojjlasia.  Only  those  teeth 
are  affected  whose  enamel  germs  are  being  formed  at  the  time. 
As  regards  the  lens  the  yoimgest  fibres  are  the  most  superficial 
{riih  ]).  10),  so  that  the  diameter  of  the  opacity  indicates  the 
size  of  the  lens  at  the  time.  Concentric  rings  of  opacity  are 
accounted  for  by  successive  periods  of  malnutrition. 

The  cause  of  the  malnutrition  is  ])robably  to  be  found  in 
errors  of  feeding  and  po.ssibly  exanthemata.  There  is  some 
rea.'ion  to  think  that  rickets  is  a  cause,  and  congenital  syphilis 
has  l)cen  indicted,  but  on  insutticicnt  grounds.  A  history  of 
convulsions  is  very  common. 

Tnatmeiit  depends  upon  ths  density  and  the  diameter 
of  the  opacity.  In  cases  with  dense  opacity  and  very  jHior 
vision  with  undilated  pu])iis  the  treatment  depends  upon  the 
diameter  of  the  ojjacity.  If  it  is  small  with  a  wide  area  of 
clear  cortex,  and  if  distant  vision  is  much  improved  when  the 
pupii  is  uiiatvu  ana  tav  JvUaviiuu  wuvvUU  bv  iVi  ^o  ^-Oooibie, 
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an  ()])ti(i(l  iridectomy  may  be  performed.  These  catses  are, 
unfortunately,  quite  uncommon.  Usually  the  opacity  is 
large,  and  it  is  then  necessary  to  remove  the  lens,  which 
has  the  grave  disadvantage  that  it  aboli.shes  accommodation. 
Since  the  patients  are  alim-st  always  seen  when  quite  young, 
the  central  core  of  the  lens  does  not  yet  form  a  hard  nucleus. 
Non-sclero.sed  lens  til)res  become  absorbed  if  the  aqueous  gains 
access  to  them.  Hence  lamellar  cataract  can  be  treated  by 
discission  or  needling,  whereby  an  aperture  is  made  in  the 
anterior  capsule  through  which  the  aqueous  enters.  This  is 
the  ordinary  treatment  of  lamellar  cataract,  but  it  should  not 
be  employed  unless  the  vision  is  seriou.sly  impaired  or  the  other 
.neth(;ds  of  treatment  are  impossil)le.  As  all  varieties  of 
density  are  met  with  the  advisability  of  needling  in  cases  with 
fair  vision  has  to  be  considered.  The  deci.'^ion  of  this  question 
depends  uiK)n  whether  vision  v\ith  corrected  refraction  and 
retained  accommodation  is  t(j  be  preferred  to  probably  im- 
proved visum  after  operation 
without  accommodation.  I  am  i 
of  the  opinion  that  vision  of  I 
()/  ll*,  or  even  (i/  IS,  with  retained 
accommodation,  is  more  valuable 
than  a  problematic  ()  1),  or  even 
()/()  without  accommodatioii,  but 
with  the  necessity  of  wearing  constantly  \ny  strong  convex 
glasses.     I  do  not  therefore  operate  in  such  cases. 

Ajiterior  Capsular  Cataract  {Siju. — Anterior  Polar 
('(itarnct). — This  form  of  cataract  is  commonly  known  as 
anterior  ])olar.  ft  is  best  to  reserve  this  term  for  any  cataract 
at  or  neai'  the  anterior  pole  of  the  lens,  since  there  are  two 
forms  of  anterior  polar  lalaract,  viz.,  anterior  capsular  and 
anterior  cortical.  Similarly  the  term  jiosterior  ])olar  should 
be  used  in  the  same  manner,  though  there  is  more  ambiguity 
here.  There  are  two  forms  of  ojjacity  which  arc  known  as 
|)osterior  ])olar  cataract.  The  posterior  cortical  cataract  is 
the  commonest  form  of  complicatetl  cataract  (vide  j).  308) 
(Fig.  176).  Tlie  other  po.sterior  polar  "cataract"  is  not 
strictly  a  cataract  at  all,  since  it  is  due  to  persistence  of  ])art 
of  the  i)osterior  vascular  sheath  of  the  lens,  and  is  therefore 
.situ  ted  nnon  the  posterior  surface  of  tlie  lens,  i.e.,  it  is  not  a 
true  lenticular  opacity  (F>g.  I'/H),  though  there  is  always  some 
opacity  in  the  adjacent  lens  fibres. 


Kio.  17-.~   -AiitcTiiir  capsnliir 
cdtaraft.     (Xftllesliip.) 
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Anterior  capsular  catarac-t  is  ci.u-  f.  abnornml  pnj.foratu.n 
of  the  ev.bical  cells  which  line  the  anterior  eai.sule  (Hfi-  1  >-[), 
and  is  usually  limited  m  uncomi-Hcated  eases  to  a  small  area  in 
the  centre  of  the  pu,.il  (Fig.  172).     The  stimulus  to  prohfera- 
tion  is  caused  hv  contact  with  the  nornu.l  or  .ntlamedeoinea. 
Contact  of  the  lens  with  the  normal  cornea  eau.se.s  opacity  in 
the  lens  onlv  if  it  CK-curs  at  an  early  age.     This  is  indeed  for- 
tunate   for  if  it  were  m.t  so  most  intraocular  operations,  ,  .g    , 
iridectomy,  wouhl  he  impo.sil.le.     In  very  young  e  iildren  it 
is  probable  that  a  very  short  tim.-  .  .f  contact  is  all  that  is  neces- 
sary     The  older  the  j.ati.nt  the  longer  is  the  time  recpured. 
Contact  with  an  intiamed  cornea  is  more  liable  to  produce  an 
anterior  capsular  cataract  than  «ith  the  normal  cornea.       n 
most  cases  it  is  due  to  perforation  of  a  corneal  ulcer,  usuallv 


Fio.   173.— DiHpram  of  section  nf  Hnti-rior  caimul.ir  catrtrart 

caused  by  ophthalmia  neonatorum  ;   more  rarely  to  a  perfor- 
ating wound.  , 

Anterior  capsular  cataract  is  sometimes  congenital,  wlun 
it  is  also  probably  due  to  contact  with  the  cornea,  possibly 
without  actual  perforation,  or  to  delayed  formation  of  the 
anterior  chamber.  In  these  cases  it  is  almost  always  bilateral, 
whereas  the  acquired  form  is  generally  umlateral. 

When  an  ulcer  perforates  the  aqueous  escapes  and  the 
lens  and  iris  are  driven  forwards  into  contact  with  the  back 
of  the  cornea.  If  the  perforation  becomes  blocked  with  ins 
the  anterior  chamber  re-forms,  the  length  of  time  of  contac 
between  the  lens  and  cornea  varying  in  different  cases,  it  it 
is  short,  no  harm  may  be  done  to  the  lens,  unless  the  patient 
is  very  young.  If  it  is  more  prolonged  an  anterior  capsular 
cataract  is  formed  and  the  lens  adheres  more^  or  less  to  the 
vound.     When  the  anterior  chamber  re-ioims  tne  leiis  usuanj 
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.separates  coiiiplctclv  f'nmi  (lie  cornea  :  less  fic(|iicntlv  the 
adhesion  stretches  out  into  a  line  tilament,  uliicli  may  persist 
or  l)reai<.  Occasionally  the  adhesion  is  so  linn  that  the  lens 
is  permanently  anchored  to  l|\e  cornea  ;  the  eye  is  usually 
lost  by  panoplithalniitis   or  secontlaiy  ;;laucoMia  in  these  cases. 

The  drajiuiuL'  M|M.n  the  adhesion  when  the  ant<rior  cliani- 
her  is  re-foinud  may  cause  a  conical  protrusion  of  the  cataract 
— jtiintiiiiditl  raid  rail   (Fijjfs.    Ill,    172). 

The  deleterious  etTccts  of  cotitact  ma\  alTect  the  undcr- 
lyintj  cortical  fihres,  so  that  an  anterior  cortical  c^'taract  may 
occur  with  a  capsular  one.  In  the  alt.scncc  of  cortu  d  dej;ener- 
ation  the  opacity  is  .so  small  and  sharjily  delined  that  yision  is 
little  impaired,  and  no  treatuu'iit  is  recpiired. 

Congenital  Cataract  manifests  it.self  in  a  yariety  of 
ditTer(>nt  forms.  As  already  stated,  anterior  capsular  and 
typical  lamellar  cataracts  may  he  con<;enital.  Many  other 
forms  are  nearly  allied  to  the  lamellar  tyjie.  those  occurring 
early  in  foetal  life  l)ein<:  small  in  diameter  {rid,  p.  3(':{).  To 
(his  catefior.v  belong  the  following: 

Cnitml  or  intrhar  nifdrarl,  a  small  spherical  opacity  in  the 
centre  of  the  lens,  smrounded   by  clear  cortex. 

FiLsiform  rrildtrict.  al.so  called  spindle-shaped,  axial,  or 
eoralliform,  an  antero-posterior  spiiHlle-shaped  oj)acity,  some- 
times with  offshoots  giving  an  ai)pcarance  much  resend)ling 
coral  :    this  form  shows  a  great  tendency  to  occur  in  families. 

In  other  eot\genital  cataracts  miinite  points  of  ojjacity  are 
seen  .scattered  throughout  the  lens,  or  limited  to  ])arts — 
puiirInU  catnmci.     Many  yariefies  of  this  typo  occur. 

^Most  of  these  congenital  cataracts  a-e  stationaiy.  They 
may  bo  as.sociated  with  other  congenital  stigmata,  such  as 
ny.stagmus,  congenital  colobomata,  &c.  They  may  require 
no  treatment,  or  oi)tical  iridectomy  or  discission  may  be  indi- 
cated {i'idc  p.  303).  It  is  wise  to  wait  until  puberty  in  ca.ses 
apparently  suitable  for  optical  iridectomy,  the  i)ui)ils  l)eing 
kept  dilated  with  atropin  in  the  meantime,  since  some  are  not 
stationary  but  gradually  progn  s  to  the  formation  of  total 
cataract. 

Total  cataract  may  be  congen  '  n\  or  the  result  of  progressiye 
partial  congenital  cataract.  The  lens  may  be  shrunken  and 
much  degenerated,  and  there  are  often  otlier  congenita! 
defects  in  the  fundus,  &c.     These  cases  should  be  treated  by 
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,Jis<Mssi....,  hut  tl.c  lun^r.H.sis  ii\M-u  uuist  U-  v.rv  jiuanli'd. 
Snn.ctiMH.s  n..r,iliM.:  .wral^  ,,nsist.-nc.-  of  tlw  (...stmnr  vas- 
n.lar  sh.-ath  of  tl..-  I.ns.  uitli  or  «i(l.oMt  luTsistcm.-  of  the 
lualoul  art.TV.  In  su.l,  .asrs  vi.-lrnt  att.'.ni.ts  to  nn.ov 
tlu-  o.m.it  V  hv  lUT.lli.i-  u  ill  nsult  in  the  loss  ot  tlu-  vyv. 

Th.'  pui.il  is  oft.^n  sM.ail  NNitl.  c.mu''nital  total  cataimt  ami 
n.arts  MTV  f.'chlv.  if  a.  all,  f.  li^ht  an.l  on  vonyvr^vmv^ 
N.-ithiT  dors  it  dilate  appivriaLlv  with  atropin.  Attempted 
disrissio.i  of  th.-  shrunken  cataract  often  causes  rupture  of 
suspensory  li^'ani.-nt.  and  it  may  he  necessary  to  remove  the 
nuMuhranous  lens  with  iris  forceps  throu^ih  a  keratome  ni- 
eision.  Vit.vous  is  usually  lost  an<l  there  may  he  scvre 
reaction,  hut  the  resv.lt  not  infre.iuently  justifies  the  heroic 
measures. 


F.G.   l74.-Si-iM.n(lary  .-utaract  fr.i.n  a  -.•-tion  l,y  T.r,u-luT  Collins. 

Secondary  Cataract  (Sn^.-Afhr-mlarad)  is  the  opacity 
which  i.ersists  or  folh.ws  after  the  extraction  or  discission  of 
the  U-ns      In   hoth  these  operations   tlie  posterior  and   part 
(,f  the  anterior  capsule  remain  in  situ.     If  only  the  posterior 
eapsule  remains  in  the  y.upillary  area  the  corrected  vision  will 
prohahlv  be  good,  thou-h  it  may  be  much  imimired  by  wrmk- 
lin2  of  "the  capsule  and  the  conse.pient  irregular  refraction. 
In   many   cases,  especially  when   the   cataract   is  not   quite 
mature,  some  soft,  clear  cortex  sticks  to  the  capsule.     This 
becomes  partially  absorbed  by  the  action  of  the  aqueous   but 
it  often  becomes" shut  of?  from  the  acpieous  by  adhesion  of  the 
remains  of  the  anterior  capsule  to  the  posterior  cai)sule.     In 
,,.,,1,  „.^,^„.^  the  f-.!hic.nl  cells  which  line  the  anterior  cai'sule  also 
persist  r  they  continue  to  fulfil  their  function  of  ft^rming  new 
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lens  fihn-s,  thoiiuli  those  formed  iiiuI.t  (he  ahnorrnal  eon- 
<lition.s  are  al)(-rtiv<-  and  opacpie  (Kij;.  174).  If  these  remnants 
he  in  the  pupilhirv  area  a  dens«'  nieml)rane  is  formed  fhronf,'h 
which  the  rays  of  hj^ht  penetrate  with  diflii  iilt.v,  so  that  visic.n 
IS  very  im|M-rfeet.  If  the  previous  operation  has  been  followed 
hy  iritis,  exudates  also  adhere  to  the  lens  r«'mnaiits  and  organ- 
ise, thiiseontrihutiiiL'  a  tilirous  membrane  in  addition. 

Seeondary  cataract  is  demon.strated  either  hy  ol.jicpie 
ilhimitiation  or  l>y  the  oplithaimoscop<-.  If  line,  it  mav  In- 
dimcult  to  .see,  forming'  a  j;rey  film  l)y  the  former  method,  a 
lolnveh-like  haze  hy  the  latter.  The  denser  memhranes  are 
easily  recojrnised.  They  vary  in  density,  showinj;  coarse 
opacpie  hands  separated   hy  more  transparent  areas. 

Tmilmtil.  Secondary  cataract  requires  needling  (ride 
p.  440). 


I 


Fkj.  I  75.      I'ustrrior  cortical  cuttiract.      1 ,  2,  3,  um  m  Fig.  104.     (Nettle 

sliip.) 

Complicated  Cataracts  {Sipi.—Secoudanj  cataracts)  are 
those  forms  which  result  from  malnutrition  of  the  lens,  due  to 
di.sease  of  other  parts  of  the  eye  or  of  the  general  system.  The 
lens  is  nourished  hy  lymph  which  is  supplied  by  the  ciliary 
body.  If,  owing  to  disease  of  the  ciliary  body  or  to  lymph 
secreted  from  abnoriiial  blood,  the  nutrition  of  the  lens  suflfers, 
opacities  are  formed.  They  usually  commence  in  the  centre 
of  the  posterior  part  of  the  cortex,  and  are  therefore  at  first 
jmNlerior  cortical  cataracts  (often  called  posterior  polar)  {vide 
p.  304)  (Figs.  17.") — 6).  The  ojjacity  seldom  remains  confined 
to  this  situation  :  it  progresses,  afTectin.L'  first  the  periphery 
of  the  anterior  cortex  close  to  the  nucleus,  finally  involving  the 
whole  cortt-x.  In  many  cases  the  opacities  are  fine  and  dust- 
like, and  are  scattered  throughout  the  cortex  from  the  com- 
mencement, increa.sing  in  number  and  density  as  time  goes  on. 

The  total  cataract  formed  in  this  marmer  is  usually  soft 
and  uniform  in  appearance.  In  still  later  stages  the  waterv 
constituents  become  absorbed,  the  capsule  becomes  thickened, 
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the  whole  lens  Hhrinkfi,  giving  ri.s»-  f<>  trcmulousncMs  of  \hv  iris, 
and  other  degenerative  changes -eahifieation,  &e.     ensue. If. 
('oin|iUeated  cataracts  occur  in  advance(J  cases  of  cychtis, 
in    absolute    glaucoma,     in    choroido-n  tinitis     di.s.seniinated 
choroiditis,  "  retinitis  "  pigmentosa,  &c.— in  high  myopia,  in 
detachment  of  the  retina,  &c.  ;   they  also  occur  in  suppurative 
intlanmiation  of  the  cornea,  especially  that  juoduced  by  ulcus 
seriH'Us.     The  opacity  in  the  {H)sterior  cortex,  which  is  gener- 
allv  stellate  in  shajH',  is  .seen  in  its  most  characteristic  form  in 
"  retinitis  "'  pigmentosa,  in  which  disease  al.so  its  slow  progress 
can  be  easily  watched.     The  vision  is  already  much  diminished 
before  complicattHl  cataract  nuikes  its  appearance.     This  fact 
is  of  the  utmost  im])ortance  from  the  prognostic  point  of  view, 
since,  even  if  the  cataract  is    success- 
fully removed,  the  progressive  diminu- 
tion  in    vision   due   to  changes  in  the 
fundus  is   not  thereby  influenced.     In 
every  doubtful  case  not  only  must   the 
central  and  jn-ripheral  vision  be  care- 
fully investigated,   but   an   exhaustive 
search    must  be  made  for  precipitates 
upon  the  back  of  the  cornea. 

Tnatment  must  be  directed  in  *he 
first  case  to  the  cause  of  the  complica- 
tion. This  is  often  te<lious  and  un- 
satisfactory, but  must  be  persevered 
in  as  long  as  useful  vision  persists.  If 
then  the  perception  and  projection  of  light  appear  to  be  fairly 
good,  and  the  cataract  is  of  a  nature  suitable  for  operation,  it 
should  be  removed  by  discission  or  extraction,  according  to 
the  age  of  the  patient.  Many  cases  are  not  suitable  for 
operation,  mostly  on  accmmt  of  the  very  defecthe  vision  and 
l)rojection  of  light.  Even  in  these  if  there  is  a'jKJSsibility  of 
success,  ojieration  may  be  undertaken  after  warning  the  i)atient 
of  the  doubtful  issue,"  for  the  loss  of  such  an  eye  weighs  little 
against  a  possibility  of  improved  vision.  It  is  wise  in  these 
cases  to  do  a  preliminary  iridectomy  (vide  ]).  301). 

Diabetic  Cataract  should  be  regarded  as  a  form  of  com- 
plicated cataract.  Cataract  in  diabetic  iiersons  is  by  no 
'nean-  always  di.abetin  in  the  proper  sense  of  the  term.  Senile 
cataract  of  the  usual  type,  following  the  usual  course,  often 


Fici.  17t'>.  — •  Posterior 
cortical  cataract  (pos- 
terior polar  cataract), 
seen  by  reflected 
light. 
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iKiurs,  and  sliould  Ix-  Itcjitrd  in  the  ordinary  niamuT,  thoiiph 
in  the  early  stages  the  neii'-ral  diseas*-  must  invariahly  receive 
everv  attmtinn,  holh  in  (hi-  matter  of  (het  and  drutrs.  True 
diabetic  cataract  i.s  comparativt^ly  rare.  It  is  always  bilateral. 
Dusty  opHcitifs  appear  throughout  the  cortex  and  ra|)idly 
increase  until  total  cataract  supervenes.  A  uniform  milky 
opacity  of  rapid  onset  shoidd  always  sug^'cst  the  possibility  of 
dialietes,  though  of  course  the  urine  should  be  tested  as  a 
matter  of  routine  in  all  cases  of  cataract. 

Diabetic    cataract,    tlioujih    usually    occurring    in    patients 
with  a  larjre  pcrcenta^ie  of  suyar  in  the  urine,  is  not  due  to 

the  mere  jiresencc  of  su^ar  in 
the  aipieous,  for  it  is  never 
siitHciently  concentrated  to 
cau.so  cataract  per  si\  The 
cau.se  is  unknown,  but  is  ])ro- 
bably  some  deleterious  agent 
in  the  lymph  secrete<l  by  the 
ciliar\'   iiody. 

TniihiK nl.--h  is  im])erative 
in  all  cases  of  true  diabetic 
cataract  to  treat  the  p'neral 
condition  before  adopting  opera- 
tive measures.  It  is  rare  for 
the  opacity  to  clear  up  under 
such  treatnu'Ut  ;  but  since  cases 
do  occur,  and  since  ojk  rations 
u])on  the  eyes  of  diabetic  pa- 
tients have  special  dangers  of  their  own,  this  chance  should 
always  be  afforded. 

If  general  treatment  is  unsuccessful  the  cataract  must  be 
extracted.  In  spite  of  the  special  difficultirs  attending  the 
operation  the  results  are  often  (juite  sati.sfactory,  though  a 
guarded  prognosis  should  be  given.  Contrary  to  what  might 
be  anticipated,  the  wound  usually  heals  well.  The  s)K>cial 
dangers  are  local  anil  general.  Of  the  former,  the  tendency 
to  severe  iritis  and  to  luemonhage  are  the  mo.st  important. 
The  necessary  manipulation  of  t'.u'  iris  is  likely  to  set  uj)  trau- 
matic iritis  of  a  i)eculiarly  violent  type.  Iridectomy  in  the 
^*tu_   ..,._-i:.. I ii J. .-I   ,..:4l I,    I,. ...„„- 

CUUinC    ol    tflt-  Ojicfiii:;  •::    :::.;•.     r.'f   ,t;  ;f  .-".it-.-:     ■.-.  :;i:    :::-.:v::     ::tr-:::--:- 

rhage,  which,  not  only  ob.scures  the  view  of  the  field  of  opera- 


Fiii.  177.-- t'lilobuiiui.  i)f  the 
It'iis  (.Mrtrciis  Ounii).  Tin' 
(lircctiiiii  of  tlie  ((ploliiuim. 
upwiirds,  is  Homcwliat  vin- 
iisiml.  Xciti'  tlif  defective 
(li'Vilnpiiiciit  of  the  siisix'ii- 
Hory  lijiiirnent  of  tlic  Iciin. 
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,i„n  l.Mt  mav  cn.lan^.T  -h.-  rye:  vml.-nt  intra-v-itreouB  or  j 
sul.chnr(.i.lal  ha-m<.rrhan<'  may  drstroy  th.-  ryv  at  tho  ti-nc  of 
oiK-raf ion  Hence  it  is  desinil.le  t<.  lenicve  a  (l.al.elic  eatanut 
|,V  simple  .xtraetion,  i.r..  extraction  without  imlectomy,  or 
at  an'  r  .to  with  <.niv  a  peripheral  l.iitton-h..h-  nnlcit.m.y 
(ri'lr  I)  -t()4)  The  chief  (hinder  atTecting  the  general  system 
in  these  cases  is  the  risk  of  th.-  s.id.len  ....set  of  diabetic  coma. 
It  is  e„„.pa.ativeiv  sh^ht,  and  must  he  ^uanh-d  aga.nst  us 
fu-  as  p.,.sil,h-  hv  a  smtal.le  cou.se  <.f  anti-diahetic  t.-eatment 
l„.f„re  operatinii.  ...ther  Rrave  da..>:er  is  that  of  .sepHo 
infection.  If  it  occurs  panol.hthalmitis  rapidly  superv.'.us, 
(.wing  to  the  very  detVctive  resistance  of  the  tis.sues. 
Travimatic  Cataract.- See  p.  41;'). 

Persistence  of  the  Posterior  Vascular  Sheath  (Syn.-~ 
Pmtrrior  I'olur  Cnluract).     See  p.  317. 

(IUi.ss.work-,r><'  Vatm;„t  nrvuvH  .hicHy  in  .u.-.i  who  h.ue  long 
|„...n  e.ig.ip'd  i.i  gloss  ,na.iuf.i<'.u.e,  pa.ticuUuly  »>♦■.■.•  bottles 
and  plate  glass.  It  .lo.s  not  attVet  those  who  n.ake  Hu.t.glass 
|„„tl.-s  or  pn-sse.l  glass  a.ti.les.  \n  the  early  stag.-s  there  is  H 
suuill  .hse  ..f  opa...ty  in  the  posterior  cit.x  of  the  lens,  but  it 
nmv  extend  th.<.ugho„t  the  cortex  in  the  later  stages.  Il.e 
rataiact  is  verv  eharaeteristic.  an.l  is  almost  unknown  in  iron- 
workers,  who  are  ,.xi.os«-.l  t(.  somewhat  si.nilar  con.htions  ;  these 
„„.„.  however,  usually  protect  their  .-yes  with  coloure.l  glass 
when  lo,.king  into  the  furnae.-.  Tlu'  ra.liations  {.•om  the  molen 
L'lass  contain  few  uhm-violet  n-ys,  which  ar.>  therefore  probably 
„.,t  the  eauM..  It  is  most  hkely  that  heat  is  the  eause  aet.ng. 
not  .liiectly  on  the  lens,  but  uiH.n  the  iris  an.l  .■ihary  b...ly,  thus 
intlu.'U.-ing  th.'  nutrition  of  the   lens. 

C0NGEN1T.\L    AbNORM.^IJTIKS    OF    THK    LEKS. 

Besides  the  various  forms  of  nnujnuial  cntaracf  (ndr  p.  306), 
abnormalities  in  the  shape  and  position  of  the  lens  occur, 
often  associated  with  other  malformations  of  the  eye. 

Colahoma  of  the  Uns  is  the  condition  in  which  there  is  a 
,lefe.t  in  the  inferior  margin,  usually  notch-shai.ed  ;  lt'««  5*;- 
,,„entlv  it  occurs  in  some  other  part  of  the  margin  (t.g.  1  /  /  )• 
It  is  due  to  defective  development  of  j.art  of  the  suspensory 

litrament.  ,  , 

Ectopia    Initis   or   congenital    disUKiiUui.  .-.  ■•   :s-.i:)ivi.v;iwu;i 
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of  tho  lens,  tisually  upwards  or  ii])  and  in,  and  bilateral.  The 
condition  is  often  hereditary.  The  lens  is  small,  hut  the  edge 
is  generally  uivisihie  until  the  |)uj)il  is  dilated.  The  usual 
signs  of  subluxation   (ride  p.  4(»7)  are  then  seen. 


CHAPTKR    XVr. 


DISKASKS    OK    THE    VI'IIIEOIS. 


The  vitreous  hununir  is  an  inert,  jelly-iike  stmcturc  which 
subserves  optical  functions.  It  possesses  no  hlood  \essels  in 
post-natal  life,  and  is  incapable  of  becoming  ii\tlamed  :  the 
old  term  '  hyalif-i  "  rests  upon  misconception,  and  should  be 
avoided.  We  have,  therefore,  to  deal  only  with  symptomatic 
conditions. 

Opacities.— Black  specks,  floating  before  the  eyes,  are 
seen  by  ncrmai  persons  under  favoiuable  conditidns.  These 
muficce  volitanicf  are  opacities  of  various  kinds,  viewed  entoptic- 
alh',  i.e.,  they  throw  a  shadow  upon  the  sentient  elements  of 
the  retina,  thus  apjjcaring  as  dark  s))ots  in  the  field  of  vision. 
Any  relatively  intransparent  bodies  situated  anterior  to  the 
rods  and  cones  are  therefore  able  to  produce  musca^.  To  this 
category  belong  the  corpuscles  circulating  in  the  retinal  blood 
vessels  :  if  it  were  not  for  the  fact  that  the  retina  is  normally 
adapted  for  red  light  the  entoptic  inuiges  of  the  circulating 
corpuscles  would  hv  a  .serious  impediment  to  clear  vision. 
Other  musca»  are  due  to  minute  specks  in  the  vitreous,  so 
small  and  .so  .slightly  intransjjarent  that  they  cannot  be  seen 
objectively  by  the  o|)hthalmoscope. 

Under  abnormal  conditions  musca'  may  be  so  increa.sed  as 
to  intei-fere  with  vision  and  to  become  visible  by  the  ophthal- 
moscope. They  then  indicate  some  disease  of  the  uveal  tract, 
])articula."ly  of  the  ciliary  IxKly  :  they  are  Unmd  in  cyelitis, 
retino-choroiditis,  myopia,  &c.  In  their  slightest  manifesta- 
tion they  are  dust-like  ojjacities,  which  niaj-  permeate  the 
whole  vitreous  or  be  limited  to  the  anterior  jmrt.  When  very 
fine  a  ])lane  mirror  and  magnification  by  a  convex  h-ns  are 
necessary  in  order  to  distinguish  them  (vide  p.  109).  They 
are  due  to  mlinite  albuminous  coagula  an«l  aggregations  of 
leucocvtos.    the   former   derived    from    the   ciliary    body   and 
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choroid,  the  lattt-r  only  from  tiio  cihary  body  and  possibly 
the  retina.  In  the  more  seveic  eases  flakes  and  threads  are 
seen,  and  the  eiitoptic  images  may  be  so  sharj)ly  dehned  that 
an  intelligent  patient  is  able  to  draw  them  aeeurateb, 


larger  o[meitie.' 


Th( 
ire  often  found  after  ha-morrhage  into  the 
vitreous.  They  almo.st  invariably  float  about,  showing  that 
the  vitreous  is  tluid  (riili  infra),  though  they  may  be  more  or 
less  anehored  to  the  retina. 

Dense  vitreous  opacities  ob.scure  the  view  of  the  fiindus 
with  the  ophthalmoscope.  In  moderate  cases  the  disc  and 
vessels  may  be  made  out,  as  if  seen  through  a  dense  haze.  The 
disc  looks  redder  than  usual,  and  it  may  be  dilhcult  to  decide 
whether  there  is  papillitis  or  not. 

Very  frequently  in  the  .slighter  cases  no  objective  signs  of 
disease  can  be  made  out  in  the  fundus  ;  the  foci  are  either  too 
fine  to  be  appreciated  or  are  anterior  to  the  field  of  ojihthal- 
moscopic  vision,  i.r.,  in  the  anterior  part  of  the  chiiroid  or  in 
the  ciliary  body. 

Tnahnoit. — Slight  cases  of  nnisca'  volitantes,  without 
objective  signs,  require  no  direct  treatment.  Patients  should 
be  advised  to  ignore  the  spots  as  imich  as  'ossible,  as  they  are 
often  only  visible  when  attention  is  specially  directed  to  them. 
Any  error  of  refraction  should  be  corrected,  and  sjiecial  indi- 
cations as  to  the  amount  and  conditions  of  near  vork  should 
be  given.  In  many  cases  the  patients  sutfer  from  gastro- 
intestinal disorders,  which  simuld  b  ■  suitably  treated. 

Treatment  of  the  more  severe  ca.ses  of  vitreous  ojiacity 
depends  u]K)n  the  cause.  When  this  is  known,  as  in  iridocy- 
clitis, syi)hilitic  retinitis,  retino-choroiditis,  ttdiercle  cf  ihe 
tiveal  tract  and  so  on,  attention  nuist  be  specially  directed 
to  the  treatment  of  the  ]mmary  foci.  The  progn«.«:  is  is  best 
in  the  sy|)hilitic  and  the  mikler  iridocyciitic  cases. 

When  the  cause  cannot  be  discovered  iodides  au-  generally 
given,  as  they  are  sujiposed  to  jiromote  alisorption.  They 
mav  l)e  combined  with  mercury,  e\<>M  in  non-syphiiitic cases. 

Theeyes should  be  kept  at  rest  with  at ropin  and  dark  gla.sses. 
Hot  bathings  and  leeches  or  dry  cu])ping  ni'  ,■  be  tried  :  and 
subconjimctival  injections  have  been  b  neficial  in  someca.ses, 
but  nuist  not  be  used  if  there  is  any  active  iuflammation. 
Dioniu  has  also  been  advocated. 

Fluidity  of  the  Vitreous  (N//"  • — Sipirhisis,  avyy^^u',  to  pour 
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together  disturb)  is  due  to  absorption  of  the  fibrils  and  de- 
generation of  the  jellv-like  tissue,  eaused  by  the  digestive 
action  of  lencoevtes  and  their  secretions.  It  is  therefore  a 
coinnu.n  feature  in  the  cases  in  which  opacities  are  present 
and  is  due  to  the  same  cau.ses.  It  cannot  be  diagnosed  with 
certainty  in  the  absence  of  opacities,  and  is  indicated  by  theu^ 
free  movements  when  the  eye  is  rajndly  moved.  Fhiidity  of 
the  vitreous  mav  in  some  cases  be  simply  a  sende  degeneration. 
The  tension  of  the  eye  may  bt  normal,  but  soft  eyes  nearly 
alwavs  contain  fluid  vitreous. 

The  degeneration  of  the  vitreous  which  leads  to  Huidity 
often  causes  the  deposition  of  crystals  of  cholesterin,  vhich 
sink  to  the  bottom  of  tlic  vitreous  chan-.ber,  but  are  stirred  up 
by  movements  of  the  eye.  They  then  a^.pear  as  a  very 
beautiful  shower  of  gnlden  rain-.s///'r/,<,si'.s'  .,cu.t,llui..s.  I  here 
mav  be  relatively  little  interference  with  vision. 

Fluidity  of  the  vitreous  requires  no  treatment  in  itself,  but 
it  \s  a  serious  comuliciition  if  any  nitraocular  t.pcration  is  con- 
templated In  such  eves  the  suspensory  ligament  of  the  lens 
is  often  weak,  so  that  prolapse  of  the  vitreous,  dislocation  of 
the  lens,  and  so  on.  may  occur.  Even  when  the  vitreous 
pours  out  under  these  circumstances  useful  vision  may  yet  be 
retained,  the  vitreous  beii.g  replaced  by  lymi)h. 

Blood  in  the  Vitreous.-  Ha-morrhage  into  the  vitreous 
may  result  from  arterioscleroMs  or  intlammation  of  the  retina, 
from  contusions  or  wounds  of  the  eye.  ])ernicious  ana'inia, 
malaria,  &c.,  or  without  apjarent  cause.  Small  hamoirhages 
are  seen  oj)hthalmosc(,i.ically  and  can  be  accural  ly  watched, 
though  the  surrounding  vitreous  always  contains  exudates, 
nnless  the  blood  is  subhyaloid  (rule  p.  34-2).  Larger  hemor- 
rhages tilling  the  vi.u-ous  with  blood,  are  suspected  when  no 
reHex  can  be  obtained  on  throwing  in  light  with  the  minor. 
It  may  then  be  possible  to  see  a  red  ma.ss  behind  the  lens  by 
obli(|ue  illumination. 

There  is  one  form  of  .severe  vitreous  haemorrhage  which 
occurs  in  api)ar(-ntly  healthy  young  adults  ;  it  is  ,.robably 
due  to  a  bloo<l  ecmdition  associated  with  defective  coagula- 
bility. It  has  a  great  tendem  y  ♦(>  attack  both  eyes  in  suc- 
ees.sion  and  to  recur,  so  that  th.iugh  absorption  may  be  com- 
plete in  tlu-  earlv  attacks  permanent  defect  or  comiaetc  loss 
of  sight  mav  uitimatelv  follow  from  damage  to  the  retina. 
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retinitis  j)ri)Iifcra!is,  or  (IctiHo  vitreous  ()|)a('iti('s.     It  is  char 
acteristic   of    \itrcous    haiiioirhapc  tliat   absorption   iisnaliy 
takes   place  without   organisation,   owing  to   the  ahsenee  of 


fibroblasts  in  the  vitre( 


)us. 


V\he 


n  orgainsation  occurs,  as  in 


so-called  retinitis  ]»r()liferans  (q.r. ).ii  is  most  niaikcd  near  the 
)  disc,  from  which  membranes  and  strands  stretch  forwards. 
/  This  is  due  to  the  ])resence  of  mesoblastie  tissue,  containing 
f  potential  fibroblasts,  around  the  cential  vessels.  Even  then 
organisation  rarely  occurs  in  the  absence  of  some  geiu-ral 
d^'scrasia,  e.g.,  syphilis,  nej)hritis,  &c.  In  other  cases,  there- 
fore, the  ])rognosis  is  good,  bearing  always  in  mind  the  ten- 
dency to  recurrent   ha'inorrhage. 

Treatment. — Rest  is  imperative  in  all  cases  of  vitreous 
ha'uiorrhage,  and  in  the  early  stages  the  patient  should  be 
kept  in  bed.     All  straining  must    be  avoided. 

In  cases  of  recurrent  haMuorrhage  attemjits  may  be  made 
to  increase  the  coagulability  of  the  blood  by  the  ;\(lministra- 
tion  of  calcium  salts,  the  treatment*  being' controlled  by 
repeated  estimations  of  the  coagulation  time. 

Fibrous  Tissue  in  the  Vitreous  is  found  in  ca.ses  of  |)lastic 
iridocyclitis,  usuall\  in  the  form  of  memi)ianes  stretching 
across  behind  the  lens.  They  camioi  as  a  rule  be  seen  ilinic- 
ally  as  the  lens  is  opaque. 

A  siibacute  form  of  plastic  endophthalmitis  ocou's  in  chil- 
dren and  gives  rise  to  one  form  of  so-called  p.'<(  uiUkjUodki.  It 
is  often  first  noticetl  l)y  the  moth«'r  as  a  whiti.sh  reflex  in  the 
pupil  (amaurotic  cats  eye).  (Jenerally  there  is  no  kno\' - 
ledge  of  inflammation  having  occurred  in  the  eye,  but  a 
history  may  be  obtained  of  fits,  ear  di.sease,  an  acute  specific 
fever,  jjost-basic  meningitis  or  some  serious  illness.  Several 
cases  have  bet^n  proved  l)v  pathological  examination  to  have 
been  due  to  the  meningococcus.  There  are  usually  signs  of 
))ast  iritis  or  iridocyclitis — posterior  s^Tichia-,  &c.  The  dia- 
gnosis from  glioma  is  of  great  importance  (viih   p.  397). 

As  already  mentioned  recurrent  luemorrhages  are  liable  to 
give  rise  to  retinitis  ])roliferans.  which  is  really  a  formation 
of  fibrous  tissue  in  the  vitreous. 

Pus  in  the  Vitreous.  This  is  found  only  in  ))ano))h{hal- 
mitis,  which  is  almost  invarial)iy  due  to  a  perfoi'ating  wound 
or  ulcer,  though  cases  of  metastaf  ii'  inflammation  of  the  retina 
and  choroid  also  occur  and  lea<l  lo  a  similar  result  (ride  p.  3-5). 
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The  rcflox  with  the  oplithiilinosiopic'  minor  is  immh-  or  abf'ciU. 
01)li.|iK'  illiimitiiiti  )n  shows  a  yillow  mass  behind  the  k-ns. 
The  i-ye  is  always  int<-nscly  iiithimid,  an.;  Httic  dilliculty  is 
usually  cxiMTiciufd  in  arriving'  at  a  <'orrirt  (iia<:iiosis.  The 
tridlmiiil  in  eases  of  exniicnous  infection  is  that  of  panoph- 
thalmitis due  to  perforating:  injury  (riih  p.  432).  hi  the  .are 
eases  of  en(loi;enous  infretion  it  is  that  of  the  i)iiinary  eauac. 
Persistent  Hyaloid  Artery.  The  hyaloid  artery,  which 
in  f<i>tal  life  nonrislns  the  vitreous  and  supplies  blood  to  the 
post«'rior  vaseuiar  sheath  of  the  lens,  usually  di.sappears  eom- 
pletely   liefore   birth.     A  remnant,  stretching  forwards  from 


Fui.  I "H.  -Opacity  <liie 
to  jxTMisti'iicc  of  jmrt 
of  till'  posterior  vas- 
ciihir  slicutli  of  tile 
lens,  often  eiilli  (1  pos 
terior  poliir  eatarml. 
Note  tliat  tlie  ol)rteit y 
is  usually  more  cir- 
euiiiscribed  than  in 
poHterlor  cortical  cat- 
aract.    (Fig.  17t>.) 


Ki(i.  17!>.  Dia^'rain  of  perHi-stent 
hyaloid  artery,  "ith  [)ersistence 
of  the  po.sterior  vascular  sheath 
of  the  lens       Treat  her  Collins.) 


its  origin  on  the  (Use,  is  normal  in  oxen.  Similar  remnants 
are  not  very  rare  in  man  :  they  appear  as  a  strand  projecting 
from  th:  di,^e  into  the  vitreous.  There  may  be  membrane? 
veiling  the  disc  from  \iew  in  such  cases.  In  other  cased  only 
the  anterior  part  of  the  hyaloid  artery  persists,  ai){)earing  as  a 
circular  spot  on  the  back  of  the  lens,  often  inaccurately  termed 
a  posterior  polar  cataract  (Fig.  178).  More  or  less  of  the 
posterior  vascular  sheatli  may  ])ersist  in  such  cases,  giving  rise 
to  a  larger  central  opacity  on  ♦^he  back  of  the  lens.  In  these 
cases  there  is  a  gap  in  the  jiosterior  capsule  of  the  lens  and  the 
adjacent  posterior  cortical  lens  fibres  are  cataractous.  The 
hyaloid  artery  may  persist  in  its  entirety  with  more  or  lesg 
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«{  th..  vascular  sh.^ath  (Fi^.  170)-  It  may  (M.ntain  blood,  and 
hlood  vessels  n>av  be  see..  ..l.on  the  l.aek  of  the  lens  :  it  is  then 
liable  to  be  nnstaken  fo.'  a  f^lionia  of  thejetina,  and  constitutes 
o  le  f.'iin  of  pseudo-ilionia   (/•/>/-    p.  397). 

The  apiH-aranee  of  the  posU-iin,  i.art  <.f  the  hyaloid  artery, 
when  persistent,  is  N.-ry  eharaeteristie.  A  iihny,  greyish  cord, 
sometimes  eontaining  blood,  passes  forwarils  from  the  disc 
towards  the  lens.     It  undergcK-s  serpentine  writh.ngs  when  the 

eve  in  moved.  .  i  t     4- 

'  When  the  hvaloid  artery  is  persistent  there  is  often  defective 
or  atypical  develop-ieiit  of  the  vitre.,us.  part  of  which  re- 
sembles {ibrous  tissue  in  structure.  Every  stage  may  be  met 
with  from  that  interf.-ring  little  or  not  at  all  with  vision  to 
c.mplete  (-i-acity,  usually  with  maldeveloi.ment  of  the  whole 
eve  -microphthalmia. 
■  Foreign  Bodies  in  the  Vitreous.— See  p.  410. 

Parasites  in  the  Vitreous.-r.v.s^Kv /-r «,s  is  excessively 
rarclv  found  in  the  vitreous  in  England,  though  it  is  less  un- 
common in  .some  other  countries.  The  actual  parasite  may  be 
seen  ophthalmoscopically  as  a  pearly  translucent  mass  with 
peristaltic  movements.  The  treatment-removal-is  very 
difficult. 


•        ;     »         -I    i 


CHAlTKIl    XVII. 

DISKASKS    OK     I'Hi:    (HOKOID    AND    KK'IINA. 

It  liii.s  already  Ix '  ii  pointed  out  that  ditToreiit  ]iarts  of 
the  uvtal  tract  rarely  suffer  alone.  This  intimate  connection 
is  most  marked  in  the  anterior  i)arts,  and  clinically  the 
evi<lence  of  cyclitis  when  the  choroid  is  inflamed  is  slifrht, 
thoufih  not  entirely  wanting.  The  outer  layers  of  the  retina 
are  dependent  for  their  nutrition  upon  the  choroid,  so  that 
when  the  latter  sutfcis  the  fornier  is  always  involved  secon- 
darily. Primary  atTections  of  the  retina  occur  without 
involvement  of  the  choroid  :  primary  affections  of  the  choroid 
invariably  involve  the  retina  secondarily  in  greater  or  less 

degree. 

This  profound  relationship  between  the  retina  and  choroid, 
so  indisputably  manifested  dinically,  renders  it  advisable 
to  consider  their  diseases  in  close  connection  with  each  other. 
It  will  be  found  that  some  diseases  commonly  designated  as 
•retinitis"  are  in  reality  secondary  to  a  primary  choroiditis, 
whilst  t)thers  also  included  under  the  same  term  are  not 
inflamnuitory,  as  is  suggested  by  the  word.  It  is  well,  there- 
fore, to  bear  in  mind  that  "  retinites  "  is  used  in  a  broad  sense. 
Tlu>  same  ambiguity  is  noticed  in  the  use  of  the  term  'cho- 
i-oiditis,'"  which  frequently  designates  a  purely  degenerative 
condition,  \\ithout  any  evidence  of  inflammation. 


Primary  Affections  of  the  Choroid. 

Inflammation  affecting  the  c'lioroid  primaiily — choroiditis 
— oicurs  in  two  forms,  exudative  and  supiurative.  The 
former  appears  in  the  form  of  isolated  foci  of  inflammation 
scattered  over  certain  areas  of  the  fundus,  and  is  conveniently 
classified  according  to  the  position  of  the  areas  involved.  The 
latter  spreada  over  the  whole  choroid  and  retina,  and  the 
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llic  iftiiia  ;     it    leads   iiltimatolv   to 


|iaii<))ili(l)aliHiti 


Exuilatin  rill,  ri  nil  His  is  <:(ii(rall.v  :->  |iliilitic  in  <>mj:m 


tliougli 


(■(•itaiiii\  not  so  jiciicially  as  wa.- 


foinicriv  tlioii^iht  ;   it  atTcctf 


cliifiiy  iilliti   llic  iM,>tt  rior  part  of  the  fundus     disscininatcd 
choroiditis     or  tli(    anterior  |iuif      anterior  elioioiditis. 

Disseminated  Choroiditis  may  lie  taken  as  a  type  of  tin- 
disease  (Plate  IX.,  \'\-A-  1  )•     ''•••'  "■•••■nt  foci  aic  seen  oi)iitlial- 
nioseopieallv    as  lonnd  yellowish  sp-ts  ;    when  near  a  retinal 
vessel  they   h(    at    a  deeper  level  than  the  vessel.     They  are 
due   to   infiltration   of   the   ehoioid,    the   exudates   hidinj;   the 
choroidal  vessi-is  which  cause   the    normal  red  reflex.      In  the 
earlv  sta>ies  the  elastic   memtiraiK'  of  liruch  is  intact  ;    under 
these  circumstances  only  fluid  exudates  can  ]ia.ss  through  it, 
hut  these  sutliee  to  make  the  overl>ini.'  ret ina  eloudy  and  \irvy. 
Hence  the  edges  of  the  spots  are  a  little  hazy  and  ill deliiu-d. 
The   -xudates  not  only  pas<  into,  hut  also  through  the  retina, 
so  that  punctate  or  dilTu.sc  opacities  are  .seen  in  the  vitreous. 
When  the  vitreous  haze  is  excessiv.'  the  eiliary  hody  is  al.so 
prohal.iy  involved.      In  later  stages  the  niemhrane  of  Hruch 
may  he  absorbed,  though  it   offers  considerable  resistance  in 
common  with  alt  elastic  nuMubrancs.     When  this  has  occurred 
leucocytes  are  enabled  to  i>a.ss  through  into  the  retina  and 
vitreous. 

Owing  to  the  tibrolilastie  activity  of  the  choroidal  stroma 
the  exudates  become  organi.sed,  .so  that  a  small  white  mass  of 
fibrous  ti.ssue  is  formed,  which  destroys  the  normal  structures 
of  the  choroid  and  retina,  and  fu.ses  the  two  inend)ranes  firndy 
together.  The  coloiu-  of  the  spots  therefore  graciually  changes 
to'^white,  ].artly  ilue  to  the  fibrous  ti.ssue  depo  ited,  ])ai1ly 
to  thinning  and  atiophy.  wheicby  the  wliite  reflex  from  the 
sclerotic  is  permitted  to  shine  through   (Fig.  18(>). 

The  pigment  of  the  retinal  jiigment  epithelium  is  extremely 
resistant,  even  though  the  ells  which  contain  it  be  destroyed. 
It  tends  to  become  heaped  up  into  n  u;ses,  partly  intra-,  partly 
extracellular  :  moreover  the  ])if'mvnt  cells  are  stimulated  to 
proliferate.  Isolated  ma.sses  of  black  jngment  are  thus 
formed  in  th.-  white  areas,  but  more  particularly  at  the  edges, 
so  that  in  the  atrophic  .stage  white  spots  surrounded  by  a 
l)lack  zone  of  i)igment  are  seen  (Fig.  ISl).  The  process  has 
tlii'ii  reached  its  natural  termination,  and  these  sj.ots  remain 
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jK-nnancntly  almost  iinaltcrc(i.     Tlit-y  arc  iiuu-li  nioit  sliarply 
(Ictincd  tliaii  tlic  actively  iiitlannnatory  si»(its. 

Meanwhile  fresh  foci  arise  and  pass  throii<ih  the  same  stapes, 
until  finally  the  whole  fundus  may  he  covered  with  ati(.i)hic 
spots.     In"the  milder  cases  only  a  few  sj)ots  are  fornu'd  and  [ 
the  exudates  in  the  vitreous   heconie  absorbed.     Inthem()re, 
severe  the  spots  are  very  numerous,  the  vitreous  ojiacities/ 
increase,  and  tinallv  the  nutrition  of  the  lens  suffers  and  a 
oomi)lieated  cataract  {q.r.)  results.     Owhit;  to  the  transiency  / 
of   the   acute    stape    the 
atro])hic    sta^e  naturally 
comes    much   m(  re    fre- 
quently under    observa- 
tion. 

The  symi)toms  in  the 
early   stages   are    i)riiici- 
|)aliy  the  defects  of  vision 
due  to  the  retinal  lesions 
and  to  cloudiness  of  the 
vitreous.     Th,>  spots  are 
sli<rhtly    raised,    so    that 
the  contoiu-of  the  retina 
is   altered.      This  causes 
distortion  of  the  images, 
giving  rise  to  similar  aji- 
pearance     of     distortion 
of     the    objects    seen — 
luetamorphopsia  :    thus 
straight  lines   ajjjiear   to 
be  bent  in  various  direc- 
tions.    Frequently    objects    appear    smaller    than    tl\ey    are 
— microi)sia  :     sometimes    larger — nuiorojjsia  :    these    results 
are    probably   due     to   separation   or   crowding   together  re- 
sjiectively    of   the   rt)ds   and   cones.      They   are    not    likely 
to  be  noticed  unless  the  macular   region  is  involved.     Sub- 
jective symptoms  of  light-  -])hotoi)sia^ — occur,  such  as  flashes 
of  light,  due  to  retinal  irritability.     The.se  subjective  symi^oms 
are  often  aecouqianied  f)y  the  perce])tion  of  a  black  spot  in 
front    of    the    eye,    cori'csponding    with    the    lesion — {Wfiitiir 
scotoma . 

In  the  later  stages  the  affected  spots  are  incapable  of  giving 

21 


Fig.     IHO. — Atropliy    after     »yi)hilitie 
choroiditis.  (Xcttloship.       after 

Hutchinson.)  a,  atro])hy  of  pig- 
ment t'V)itlicliiun  ;  h,  atrophy  of 
epithelium  and  eliorioeai)illaris,  ex- 
])osing  the  large  choroidal  vessels  ; 
c,  spots  of  comjilete  atrophy,  many 
with  pigment  aeeimuilation. 
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rise  to  visual  inii)iil  -s,  sn  tliat  »,<i<ilin  .sal,  viola  exist  in  tlic 
fii'ld  of  vision,  /.<.,  thoiitili  tlicrc  is  no  iicrcfption  ot  a  spot 
in  front  of  the  i'\v  thcic  is  a  hiatus  in  the  tichl  of  vision  of  the 
same  nature  as  the  normal  hhiul  spot.  Their  relativi  inii:oit- 
anee  depends  uiu.n  their  situation.  Peripheral  seotdnata 
may  i)ass  unnoticed,  l)ut  central  scot<.nia  destroys  dncct 
vision.  IVripheral  vision  still  pern.its  the  patient  to  get  ahout 
well,   but  all  fine  work  is  impossible. 


Fi.i  ISl.— S.ction  of  a  patch  of  disHomin.U.  .1  cliorou  itis.  shmvinp  the 
fusion  of  tho  .l.-cncmtcd  n-tin.v  (W)  mul  clu.roi.l  [Ch)  (  ■:  .<».  Note 
,lu'  heaping  up  of  th..  retinal  pi^-nuM.t  ..pitholium  (/')  at  tl.c  odsc.  of 
tilt"  adln^sion.      Sri.,  sclerotic. 

The  dis.-ase  is  chronic,  oiganisation  of  the  exudates  faking 
several  weeks.  The  occiu'rence  of  fresh  spots  may  extend  tho 
acute  stage  over  months,  and  the  ultimate  defects  are  i)er- 

manent.  ... 

\s  aheadv  mentioned  the  disease  is  usually  due  to  .syphilis, 
eenerallv  aeciuired,  sometimes  congenital,  an.l  hence  a.ssoci- 
ated  frequentlv  with  interstitial  keratitis  ;    but  in  many  cases (, 
the  cause  is  obscure,  sepsis,  ana-mia  and  disorders  of  nutrition j, 
being   assigned.     The   changes    produced    by   myopia   cause 
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similiif  -ii;ns  and  symntoiiis  ;    they  aic  not  intlanimulm  \ ,  Imt 
(i»'jj;oncrativ(i  from  tlio  coMiMifnrcint'nt    {("hap.    XXIV'.). 

Trditmod  is  primarily  tliat  of  tlic  a'tiolof^ical  factor — 
svphilis  or  such  cause  as  can  Im'  discovci'cd.  Iodide  of  potas- 
sium may  assist  absorption  in  all  cases,  and  should  bo  adminis- 
tered. 'V\w  general  regime  advised  for  e\-clitis  (([.r.)  is  suit- 
able in  the.se  cases.  Maiked  irritative  .symptoms  indicate  tlu^ 
use  of  dark  glasses,  the  abandonment  of  all  near  work,  and 
sometimes  the  application  of  leeches. 

Anterior  Choroiditis  is  also  rsuallv  svphilitic,  and  mani-  '! 
fests  itself  in  the  same  form  as  dis.scininated,  but  is  confined  , 
to  tile  peripheral  ])arts  of  the  fundus.     On  thi.s  account  it  is 
frequently  discovered  onl'v    l)v  the  ophtl;almosco])e.     Similar' 
changes  arc^  also  sometimes  found  in  high   m\opia.     Simple^ 
pigmentary  changes  at  the  |)eriphery  occur  in  old  ))eople  as  a 
•senile  degeneration. 

The  perii)her\'  of  the  fundus  is  often  ])epperetl  oxer  with 
minute  spots  of  pigment  in  congenital  syphilitis  :  this  is 
possibly  a  purely  retinal  affection.  It  can  only  Ik-  distin- 
guished l)y  degree  fiom  a  similar  pigmentation  which  may  be 
a  mere  idiosyncrasy. 

Central  Choroiditis  occurs  in  disstininated  choroiditis, 
and  in  certain  rare  foiins.  In  Fcirstcrs  areolar  central 
choroiditis  the  s[)ots  are  said  to  behave  in  exactly  the  opposite 
manner  to  tho.se  of  dis.seminated  ;  they  are  first  black,  then 
enlarge,  becoming  white  in  the  centre,  and  finally  quite  white. 
The  disease  extends  outwards,  the  perii)heral  sj)ots  being 
always  the  most  recent. 

Diffuse  Choroiditis  is  characterised  in  the  early  acute  stage ' 
by  one  or  more  jtlacpies  of  yellowish  white  or  grey  areas, 
shading  off  at  the  edges  into  normal  fundus.  The  patches 
sjjread  and  coalesce  .so  that  the  greater  part  of  the  fundus 
may  l>e  finally  involved.  The  exudates  gradually  organise, 
leaving  white  areas  in  which  the  larger  choroidal  vessels  per- 
sist, as  a  characteristic  band-like  network.  The  retinal  pig- 
ment becomes  heaped  up  into  dense  black,  irregular  spots, 
variously  grouped.  The  retinal  vessels  course  over  the  patches 
little  changed  in  appearance.  The  coalesced  areas  leave 
islands  and  spaces  of  normal  fimdus  between  them  when 
organisation  is  com])lete.  Fresh  exudates  occur  simul- 
taneously with  the  organisation  of  older  ones,  and  sometimes 
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the  edge  c,f  a  patch  appears  to  creep  over  the  funduH  like  the 

advance  of  a  niyxomycetes.  ,         ,         /       x 

Some  of  these  cases  are  syphihtic,  some  tuberculous  (7.^.)- 

^1.1  others  the  cause  cannot  be  traced,  but  probably  many  are 

due  to  metastatic  bacterial  invasion  {vide  infra,  Metastatic 

'  Endo])hthalmitis). 

Purulent  Choroiditis.— See  11.  431. 
Tubercle  of  the  Choroid  occurs  in  acute  or  miliary  and 
chronic  forms.     Miliarv  tubercles  are  found  in  the  late  stases 
of  acute  miliarv  tuberculosis,  especially  tuberculous  meningitis. 


•r<'--  I 


Fio  182.-Secti,.n  ,.£  miliary  tubercle  of  the  choroid  (  X  '^\l'-^J- 
chilcl'vith  hip  disease  who  died  of  meningitm.  Note  the  g.aut  cells 
and  the  small  round  cells  at  the  peni)hery. 

Occasionallv  thev  mav  be  seen  before  there  is  any  evidence  of 
,„e„i„gitis  or  generalised  tubercle.  They  are  very  common 
^  in  the  late  stages  of  tuberculous  meningitis  in  children,  though 
thev  mav  apj.ear  only  a  day  or  two  before  death.  My  own 
observations,  clinical  and  post-mortem,  lead  me  to  think  that 
thev  are  nearly  always  present  in  this  disease.  Ophthal- 
mo^copically  tliey  appear  as  r..uml,  pale  yellow  «Pots  most 
fremiently  observed  in  the  neighbourhood  of  the  disc  though 
anv  l^art  of  the  choroid  may  be  attacked.  Generally  only 
three  or  four  spots  are  seen,  but  as  many  as  sixty  or  seventy 
have  been  found.     Thev  vary  in  size  from  pin-pomt  specks  to 

.       y.^ i Tl..^,.  .luimllv  Tirniect  suehtlv,  80  as 

i  ur  :i  mm.  ill  uia;!;t-ici.       ^••.-   >■  1-  .• 
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to  raise  the  retina,  but  the  inner  .suriace  is  often  (|uite  tiat, 
while  the  outer  surfae"  jH'ojeets  into  tlie  selera.  Th«'y  atTord 
most  important  diagnostic  evidence  of  tubercle  in  cases  of 
nieiungitis  and  obscure  general  disease.  Microsco[)ically  they 
consist  of  typical  giant-cell  systems,  containing  a  variable 
number  of  tubercle  bacilli   (Eig.  1«2). 

Chronic  tubercle  of  the  choroid  may  occur   as  a  diffuse 
inflammation  affecting  large  areas  or  the  wliole  choroid  and 
characterised   by  the  extensive  devclojiment   of  granulation 
tissue,  or,  more  rarely,  as  a  solitary  or  conglomeiate  nuiss, 
simulating  sarcoma.     In  the  former  case  the  choroid  becomes 
rei)laciHl  bv  gramilation  tissue  containing  giant  cells,  which 
sjueads  until  it  involves  the  retina  and  finally  fills  the  ])osterior 
]mrt  of  the  globe.     The  sclerotic  becomes  enxh-d  ;   pei'foration 
takes  i)lace,  usually  near  tlie  anterior  part  of  the  eye,  a  fun- 
gating  mass  appearing  under  the  conjunctiva.     The  chrtmic 
forms  of  tubercle  of  the  choroid  may  ncaily  simulate  glioma  of 
the  retina  (7.*'.),  constituting  one  form  of  [)seudoglionua  (q.v.). 
They  are  commoner  in  children  than  in  adults,  but  in  all 
cases  certainty  as  to  their  tuberculous  nature  can  rarely  be 
obtained    clinically.     Similar    ophthalmoscopic    ap])carances  / 
are  met  with  resulting  from  metastatic  choroiditis  (q.v.),  and-, 
from  changes  following  localised  hu-morrhage  into  the  deep 
layers  of  the  retina   (so-called  "  massive  exudation  "  in  the 
retina).     Von  Pirquefs  test  or  injection  of  tuberculin  may 
afford  help  in  the  diagnosis. 

Tnafmfht.—'So  local  treatment  is  indicated  in  miliary 
tubercle  of  the  choroid.  The  ])atient  quickly  succumbs  to 
the  general  disease.  In  diffuse  and  conglomerate  tubercle 
treatment  with  tuberculin  should  be  in.stituted  in  the  early 
stages,  but  if  the  eye  is  extensively  involved  it  is  best  to 
entideate  it,  and  thus  remove  a  dangerous  focus  from  which 
the  organism  may  be  disseminated  into  the  system. 

Metastatic  Endophthalmitis.  —  Endogenous  bacterial 
infection  of  the  ewe  manifests  itself  in  various  ways.  Most 
connnonly  the  uveal  tract  is  affected,  either  as  a  whole  (meta- 
static uveitis)  or  in  its  individual  parts,  as  for  example  in  gon- 
orrhoeal  iritis.  The  milder  forms  of  iridocyclitis  (q.v.)  and 
uveitis  are  probably  due  to  toxins  circulating  in  the  blood- 
stream, and  derived  froTu  bacterial  foci  in  otht^r  ])arts  of  the 
body,  e.g.,  the  mouth,  the  generative  apj^aratus,  especially  in 
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udincn.  the  intt>tiiial  lia<t  and  so  (in.      It  isccrtaiii,  lidwcvcr. 
troiii  aiiatoiiiical  .'Xaiiiiiiat  inii  lliat   actual   liactcrial  cinlMilisin 

(.(•(•uis,   and   in  tlioc  cases  \\\(>  facts  stand  <nit    yv incntly. 

Kiist,    vaiiiMis    iir<:anisms   -Imw    a    >|iccial    sclccti\it\    tmllic 
vaiiniis   >tiuctnrcs    nf    the   eye.     'Ihus    tlic    tulici'cif    l)acilhis 
niivcr   attacks    tlic    rdina    |>riniarily.    tlmiiuh    this  stnicturi' 
Itcn    involve  I    -econdaiily    in   i  ulierculnus   disease    ..f  tlio 
elioinid.     Sei-md,    except    in   tlie   case    of  extremely  vn-nlent 
oij.'.ini--nis  such  as  the  stre|itiicoccus  the  inllannnation  si't  up 
ly  endo<zen.iu>  infection  is  usually  less  se\eic  than   wiien  the 
oi'^Miiisui   is   inlrodiiccil   directly   into    the  e.\e   from    witiiout. 
Thus  if  the  e\e  is  infected  with  pneunuxdcci  hy  a  peiforatinji 
wound  an  exo^ieiious  panophthalmitis  ('/.'■.)  is  liUely  to  be  set 
up,  leadinjz  to  the  comiilete  destruction  of  the  oi>;an.      So  nuicli 
is  this  the  case  that  sapicphytic  oiuMiiisms,  such  as  tlie  liat'illus 
suhtilis,  which  are  iioii  p.ithof-'eiiic  in  other  paits  of  the  iiody. 
fteti  cause  jianopht halmitis.      If,  however,  an  or;:anisni  such 
as  the  pncinnococcus  in\a<ies  the  eye   l>y   way  of  the  i)Iood- 
stream,  thou^di  an   intense   inllannnatioii   i('>ults  it    tends  to 
subside  more  rapidly  than  in  the  exogenous  cases.      I'rohahly 
the  oiiianism   becomes  atteiuiated    in   the    lilood-st ream   and 
tissues  through  the  controlling'  ctTect   of  speeitic  anti-bodies. 
In  tills  manner  virulent  bacteria  ma\-  set  up  endophtlialmitis 
of  every  i.Made  of  .se\crity.      In  the  days  when  puerperal  fe\ci' 
prevalent,    intense    metastatic     iiaiiophthalmitis,    often 
attacUinji  botli  eyes,  was  not    uncommon.      It   was  character- 
ised by  tiie  ai)i)earanceof  an  hy|)oii\(pn  and  the  rapid  develop- 
ment  of  a  yellow    jiupillary  rel'.ex  due  to  pus  in  the  vitreous. 
.\n  intense  metastatic  uveitis,  involving  iris,  ciliary  body  and 
choroid,  and  due  to  bacterial  inva.sion  was  set  up.     Sueh  eases 
proL'ressed  exactly   like  ortlinary  exogenous   panoi>hthalmitis 

('/■'••I 

They  are  now  seldom  seen,  but  cases  of  metastatic  bacterial 

invasion  often  of  obscure  origin  still  occur  in  which  the  early 

stagi-  of  uveitis  wit li  liypoj)y<in  is  present .     ( )pht halmoscopie- 

ally  the  media  are  hazy,  so  that  the  yellow  a'dematous  retina 

is  i)iily  thinly  seen.      Undei-  treatment  the  condition  gradually 

subsides,  not  infre(|iiently  with  the  restoration  of  useful  vision. 

In  tlie  more  severe  cases,  such  as  occur  in  children,  and  are 

proltablv  often  due  to  the  dipiococcus  intiacellularis  of  Weieli- 

it    lit    new    tilti'iiiiM 
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li-siic  nf  cyclitic  (H  iL'iii.  'I'lioc  casr^  ,iif  not  easily  (listiii^iiislied 
rlinicitll.N  irorn  ,i:li(iiiiM.  and  innii  tin-  laijzcst  i^'roiip  of  so-oallod 
|i>cu(ln;ili()iiia  (i{.r. ).  Iti  llif  iiiildcr  cases  there  is  k  ss  develop- 
ment of  e\(litic  tiliioiis  tissue  it)  tlie  \iticoiis  and  less  scairiiii; 
nf  the  retina,  i>ut  whitish  atrophic  s|>ots  and  areas  aecom- 
patiicd  1)\  pif^Mieiit  (list  tii  liaiuc  persist  as  evidence  of  the 
prc\  ioiis  iiitlaniination.     ^'ct  niiidei  eases  ^ive  rise  to  o|ihthal- 


Fk;.  is;}. — MctiistiUir  clKirciiditis. 

inoscopic  ai)))earances  which  may  he  mistaken  for  diffuse  or 
conglomerate  tuhercnloiis  disease  of  the  choroid  ('/./•.)  (Fig- 
ls;{),  or  thromliosis  of  a  luanch  of  the  central  vein  of  the 
retina.  In  some  cases  the  ojitic  ])apilla  lias  been  the  cliief 
local  focus,  and  an  appeara)iee  of  intense  ])ai)illitis  with  much 
exudation  extendin.L'  into  tlie  nci<.dd)oming  rt>tina  i.s  seen. 
Some  of  the  cases  have  heen  associated  with  ftinincnlosis,  and 
there  is  little  douht  that   tlic\   aic  due  to  meta.statie  infection 
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witli  sla|iliyli)c()cci.     OtIi.Ms  have  hccn  pni\..(|  t.)  IkmImc  lo  tlio 
piiciiiiiocDccus,   (ii|t|<)iiic(iis   iiitrarclliilaii^  .if    \\'cicliscll)aMiii, 

itl'.       Olllff  ohsruic  ca^r^  (,t   retinitis   witli    white  >|(nts  .M'  n\al 

areas,  usually  near  tile  disi',  with  <.r  uithniit   ha'innrrhaL'i's,  arc 
|)ri)liai)ly  <lne   to   ilie  same  eaiise, 

'I'iie  triiUm.  Ill  (|e|ieii(ls  ii|„,ii  tile  sexerity  (it  the  attack,  and 
the  |)(issihility  (if  (ietcrinininj,'  I  lie  |iriinary  fdciis  and  the 
spccilic  (iifianisin.  In  the  Wdrst  cases  tli-  patient  .slidiild 
remain  in  lied,  and  |nnLMti\cs  and  the  (hu^'s  for  the  relief  of 
pain  should  he  administcicd.  Hot  ajiplic  ations  should  he 
made  and  atro|)in  instilled.  If  the  eye  hcconics  full  of  pus  it 
.diould  he  enucleated  or  eviscerated  accordin".' to  t  he  princijilcs 
which  L'overn  the  treatment  of  pari.i|ihthaliiiitis  of  exo(;cnous 
<)i'i;,'in    ((/.r. ). 

In  the  milder  cases  purgatives  and  <zcnei  d  tonic  treatment 
are  indicated,  .\tropin  should  he  instilled  to  Uecj)  the  eye  at 
rest,  and  dark  .ulasscs  worn.  Counter-irritation  with  leeches 
or  hiisters  to  the  teiiiole  may  he  indicated.  If  the  primary 
source  of  infection  can  l)c  discovered  it  must  l)e  treated  radi- 
cally, ff  tlie  oiLMnism  can  he  isolated  \accine  treatment 
is  indicated,  and  in  the  more  ohseuic  cases  treatment  with  a 
polyvalent   vaccine  may  he  of  sonie  avail. 

Degenerative  Changes  may  he  post-inflammatory  or 
primaty.  The  former,  culminatinj,'  in  localised  sjuits  of  com- 
plete atrophy,  have  already  heeii  considered.  (Jeneiali.sed 
atrophy,  more  or  less  complete,  is  found  in  the  later  stages  of 
glaucoma.  The  loss  of  iiomishmeiit  to  the  retina  causes 
atrophy  of  the  outer  layers  and  of  the  nerve  tihre  layer  in 
these  cases.  Degenerative  chan,<res  in  the  choi'oid  often  eau.se  ' 
migration  of  iiigmeiit  from  the  iiignieiit  epithelium  into  the 
more  superficial  parts  of  the  retina.  The  pigment  tends  to 
Ix-come  deposited  in  t  he  p(ri vascular  lymph  spaces  of  the  veins, 
so  that  the  retinal  veins  may  he  mapped  out  here  and  there  hy 
pigment.  More  iioticeahle  ophfhalnio.scopically  are  jet-hlack 
branched  spots  of  pigment,  resemhiing  hone  corpuscles,  and 
standing  out  in  sharp  relief.  This  condition  is  seen  in  its  most 
typical  form  in  •■  retinitis  ■  jiigmentosa,  which  is  in  reality 
due  to  i)rimary  choroidal  atrophy.  An  almost  identical 
pictinv,  though  usuallx  without  the  characteristic  di.strihution 
of  the  pigmented  spots,  may  result  from  choroidal  atrophv 
due  to  other  cau.ses.  r.;/.,  syphilis.     This  nn'trration  of  ni..mu.nV, 
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into  thi'  retina  is  sliown  to  he  (iut-  to  iiitiTfciviu-f  with  tlic>    f 
choroidal  circuhitioii  l)y  the  fact  that  it  occurs  after  division 
of  the  short  cihary  vessels  in  rabbits. 

Primary  choroidal  degeneration  may  be  localised  or  general  : 
the  best  example  of  the  latter  is  so-caUed  retinitis  i)igmentosa,  /■ 
which   will  tlierefore  be  considered   here. 

Localised  choroidal   atrophy,   apart    from   the   post-inthun-    . 
matory  forms,  is  usually  cither  cential  or  circumpaiiillary. 

Central  Choroiditis,  or  moie  i)roperly  rrnlml  rhon.i<Ud 
iihoplni.  is  most  commonly  the  rcsidt  of  myopia  {q.r.).  syphilis, 
contusi(  n   (Chap.   XXI.).   or  old  age. 

Srnilr  antral  rhon.idal  (ilroiilii/  a.ssumes  two  chief  forms. 
In    a  Html    (jutUitr    rh'Toi'Utis    (Tays    choroiditis)    there    are 
nmnerous  minute  yellowish  white  s|)ots  in  the  macular  region 
(Plate   X.,    Fig.    1).     They   may    incrca.se    in    nund)ers,    but 
otherwise  they  remain  s^itionary.     They  are  always  small, 
usually  round,  but  the  larger  spots  may  have  cremated  edges, 
thus  .showing  signs  of  fusi(m.     There  may  be  indefinite  signs 
of  greyish  pigmentation  of  the  edges  of  the  spots,  due  to  the 
fact  tiiat  the  ingment  ei)itheliuni  is  stretched  over  them  (Fig. 
1S4).     The  condition  is  l)ilateral.     They  have  been  mistaken 
for  albuminuric  retinitis  {q.r.)  and  retinitis  punctata  albescens 
(r/.c).     They   are   easily   distinguished   from    ihe   former,    in 
which  the  spots  are  much  l)righter  and  more  gli.stening,  and 
are  usually  arranged  in  the  form  of  a  fan  or  star  :    and  from 
the  latter!  in  which  the  spots  are  not  limited  to  the  macular 
region    and    are    much    whiter.     Central    guttate    choroiditis 
causes   prr  .sr   little  impairment    of    vision,    but    other  senile 
changes  are  often  itresent   and  accoimt   for  defective  sight. 
The  spots  are  due  to  iieculiar  hyaline  excrescences  on  the 
.surface   of   the   choroid,    commonly   known   as   mlh.id   hadi(S 
(Fig.   1S4).     They  are  of  the  same  nature  as   Biuch's  mem-, 
brane.  and  like  it  are  secreted  by  the  i)igmented  epithelial  cells.; 
Coilriil  arcoUtr  rhordvlal   atrophy— io   be   carefully  distin- 
guished from  FiJrster's  areolar  choroiditis  [rith  p.  323)— ajjpears 
as  a  large  circular  or  oval  patch  of  degeneration  in  the  macular 
region  through  which  the  choroidal  vessels  are  visible.  ()wing 
to  atroi)hy  of  the  retinal  jtigment  c))ithelium  (Plate  X.,  Fig. 
2).     As  a  result  of  atrojihy  of  the  choroid  the  sclerotic  shines 
through  and  the  patch  is  white,  tliough  traversed  by  choroidal 
vessels.     Oiilv  the  larger  choroidal  vessels  are  seen,  the  smaller 
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ones  having  clisa|)])earod,  and  even  the  large  ones  apjicar 
smaller  than  usual  owing  to  degeneration  of  the  walls.  There 
is  an  absolute  central  scotoma.  The  condition  is  to  lie  feared 
in  cases  of  cataract  in  which  perception  of  light  .seems  defec- 
tive ;  hence  the  great  importance  of  investigating  the  fundus 
thoroughly  in  cases  of  inunature  cataract.  It  is  jiossible 
that  this  form  of  central  choroidal  atrophy  is  due  to  extravasa- 
tion of  exudates. 

Besides  these  conditions  minute  changes  limited  to  the 
area  at  and  immediately  around  the  fovea  centralis  occur  not 
infreijuently  in  old  ])eople  and  lead  to  grave  disturhance  or 
abolition  of  central  vision.  It  is  generally  neces.sary  to  dilate 
the  pu])il  with  cocain  or  homatropin  in  order  that  tlu>y  may 


Fk;.  1  S4. — Section  of  '"  colloid  Ixxlics,"  scatt  cl  upon  the  nu'ml)raiie 
of  Uracil.  Tliey  are  uiulergoiiig  ciilciticat ion,  as  shown  by  the 
deeper  staining'  in  the  inner  jiarts.  They  are  covered  with 
stretclied  pi^'nient  ei)ithi'Hal  cells. 

be  seen,  care  being  taken  to  instil  eseriii  when  the  examina- 
tion is  finished  (rklt  p.  277).  When  central  vi.sion  is  very 
poor  in  an  elderly  i)atient  and  no  cau.se  can  be  foinid  to  account 
for  the  defect,  such  as  catara(  t,  glaucoma,  &c.,  ])athol(jgical 
changes  will  ])robably  be  found  at  the  macula.  In  the  early 
stage  the  fovea  is  siwrotmdcd  by  a  ring  of  very  line  i)igment 
spots.  The  stipj)ling  is  more  sharply  detincd  on  the  fovcal 
side  which  usually  has  a  circular  or  crenated  edge  :  it  dimin- 
ishes  ra])idly  ]!eripherall\ ,  where  the  fundus  Viecomes  normal. 
The  fovea  gradiudly  becomes  i)aler  in  coloiu-  and  the  stipi)ling 
denser,  the  change  being  associated  with  raj)idly  increa.sing 
in^hire  of  vision,  until  eventually  the  small  central  scotoma 
becomes  absolute.  Both  eyes  are  affected,  but  one  is  usually 
attacked  before  the  other,  and  many  months  may  intervene. 
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CircumpapiP  \ry  Choroidal  Atrophy  is  found  in  myopia 
{q.v.)  and  in  laH-  stages  of  glaucoma. 

"Retinitis"  pigmentosa  is  an  i-xtitmoly  chronic,  pro- 
gressive degeneration  of  the  clxoioitl,  commencing  in  child- 
hood and  often  resulting  in  blindness  in  middle  or  advanced 
life.  The  chorioeapillaris  suffers  first,  .so  that  the  nutrition 
of  the  outer  laye.s  of  the  retina  fails  early.  The  degeneration 
commences  in  a  zone  near  the  equator  of  the  eye.  and  gradually 


RIGHT. 


Fici.  I  So.  —  Kiiij^  scotoiiui,  from  ii  fiiw.'  of  retinitis  pigiiicntoHH. 

sj.reads  both  anteriorly  and  jiosterioiiy.  The  macular  legion 
is  not  aifected  imtil  very  late  in  the  disease.  The  condition  is 
l)ilateral.  The  peculiar  ^ite  of  oiigin  has  1  een  attributed  to 
the  relatively  weak  choroidal  circulation  in  this  zone,  which 
is  the  meeting  place  of  the  short  ciliary  and  the  recurrent 
ciliary  arteries  {ri(l(    p.   12). 

Tli'e  symptoms  of  the  disease  are  very  characteristic,  the  most 
lirominent  being  defective  vision  in  the  dusk  (night  blindness), 
'i'his  symptom  m  y  be  present  several  years  before  ])igment 
is  visible  in  the  retina  (i-iik  j).  332).     Vision  under  low  illumin- 
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ation  is  carriod  on  essentially  l).v  the  rods,  and  ni>;iU  l)lindness 
is  a  sign  of  defi-etive  nutrition  of  these  structures,  which,  from 
their  situation,  suffer  first   in  disea.se  of  the  choroid 

Examination  of  tiie  vision  may  sJiow  perfect  central  visual 
acuity.  Iiivestij.;ation  of  the  lield  of  vision,  seldom  satis- 
factory in  children,  hut  more  reliahle  in  younj:  adults,  shows 
concentric  contraction  of  the  tields.  [n  early  cases  a  partial 
or  complete  annular  or  rin<i  scotoma  is  found  (Kiu'.  IS.")).  As 
the  case  i)ro(^re.sses  the  lield  becomes  continiiallyslowlysmallcr. 
until  at  last  it  is  reduced  to  a  small  area  round  the  iixati(m 
point.  Central  vision  may  even  now  he  noruiid.  hut  tlu- 
patients  are  ((uite  incapacitated  for  (rettin.iz  about,  for  they  are 
in  much  the  same  condition  as  a  person  lookinjr  down  two  lon<; 
cylitxlers — they  see  only  the  thiny  they  are  actually  lookinji 
at  and  nothinji  around.  They  therefore  grope  about  help- 
lessly. Loss  of  central  vision  does  not  usually  occm-  until 
/tifty'or.'^ixty.but  vision  may  l)e  lost  earlier  throusih  cataractous 
changes  occurring  in  the  lens. 

Ophthalmoscopic  examination  shows  also  a  very  charac- 
teristic picture  (Plate  XL).  In  the  zone  affected  the  retina  is 
studded  with  small  jet-black  si)ots,  resembling  heme  cor] . use les 
or  si)iders.  The  retinal  veins,  never  the  arteries,  often  have 
a  sheath  of  i)igment  for  part  of  their  course  (ridr  ]^.  328; 
Plate  XT.,  Fig.  2).  As  the  ])igmeat  from  the  retinal  jiigment 
epithelium  migrates  into  the  superficial  layers  the  e])ithelium 
itself  becomes  decolouri.sed,  so  that  the  choroidal  vessels  are 
now  visil)le,  and  the  fundus  ai)i)ears  tesselated.  The  ])igment 
s|)ots  which  lie  near  the  retinal  vessels  ai'c  .seen  to  l)e  anterior 
to  them,  so  that  they  hide  the  course  of  the  vessels.  There 
is  no  question,  therefore,  as  to  their  exact  po.sition  in  the 
retina  itself.  In  this  respect  they  differ  from  the  |)igment 
around  spots  of  choroidal  atrophy  {ri(h-  p.  320),  in  which  the 
retinal  vessels  can  be  traced  over  the  s])ots. 

In  the  earliest  stages  it  can  be  proved  that  it  is  a  zone  of 
the  retina  which  is  affected  and  not  the  most  anterior  (lart,  for 
normal  retina  may  be  seen  at  the  perii)heral  limits  of  the 
ophthalmoscopic  field.  In  the  later  stages  this  area  diminishes 
jKiri  /w.svsK  with  extension  of  the  disease  towards  the  centre. 
I  As  the  pigmentation  increases  and  the  retina  becomes 
'  more  and  more  atrophic  the  ganglion  cells  are  destroyed,  thus 
leading  to  degeneration  of  their  axis  cylinders,  viz.,  the  fibres 
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Retinitia  "  pigmentcwai     Note  the  bone-eorpusol*  shaped  spots  of 

lotinal  pi^ioontotion.     Owing  to  the  nygratioin  of  piptQont  from 

the  rftinal  epithelium  the  choroidal  vessob  become  visible.     Fig. 

2  fihoWB  thf"  Ebnular  distribution  and  the  well-mfcfked  ag^egation 

^   .  ^,  ,,       of  pigment  in  retinal  p<5rivaticular  spaces.     Note  the  small  size 

■"''         of  the  retinal  vessels,  especially  arteries,  aiid  the  pallor  of  the 

a  shr:        discs,  which  should  be  rather  more  yellow  and  waxy -looking. 
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I  tht>  tilircs  in  the  optic 
(1  triirluiilly  in- 


■  I've  iu)n    "'.>^  ,  ...  , 

,„.,,,•       (M'ti.-  atropliv,  tli.-n-fon-,  ...'ts   n.  and  ^n 

•'••''n':'    k'l.V    io,l;      seld..n.,Ln.th.nv.-llowisl^ 

-;:;  :ri;:'s;,:;:;:r;r  n,.t,.ition ..  t.. ...  su....  t..^ 

I,;     'Vl    s  iH.-n  found  that  the  c.l-.oroi.lal  vc-ssds  show  v.-y 
.wlov..c.ulir   .k-.".,..tation.     The   .sanu-   ai-phrs   to 

•"m^'X   of    n.initis    ,.,nu.nt..sa    is    unknown.     S.v..nd 
„,,...      ot  th.    sanu-  fauuly  a,v  often  atT.cf-a,  an.l  oonsan- 

;:      ^nt       f  patu.nts  an-  .icaf  or  deaf  and  dun.b,   an.l 

,  n"  ;  o   c-vb  al  .lisease  or  of  congenital  ano.nahes  „.  t  u> 

V  nt   er  uuts  of  the   hodv  .nay  he  present.     Congenital 

:■  ;;;;;s"!::  I^kIuc!.  sinmar  resets,  thou,.,  these  eases  arc 

^";::':v;;hU:;i"X:!..;i:tunar:xactly  the  ^n.  ophthal- 

.r.  -i!.  Ippeapnees  ass^ia..^ 

occur  and  n.ay  he  presc.    "^    "'^h   ;U^         „j  „ight-hlindn.-ss 
and  can  be  distingiuslu'd  by  the  late,  onset  oi  "'^  ... 

,    ,        1  (  tVi,^  rlisenso  in  othfM-  niembei's  ot  tne  ta.nn>  . 

;;ti;';::r:::;;:;:.*i;,'^;:;ii.o..-^.--;---- 

..f.,;.,  nreas  of  one  or  both  retmse.     It  is  liest  to.ismci   lu 

;::;:■■ ;;«:,;'  ;".ne„.,»..  •• ...  .1.0  v^y  >,,«.,!  c..,>g,..n,.i 

!;;  I^on  l,r.  ,h.«.U  not  be  <l.,uo  u„.U  a  la.«  .tag.  ,s  reached. 
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Ixilmilis  jiiiinii  iilii.sii  tiin  jiii/iiii  nlo  is  a  \ati(t\  <it  (lie  (liscayo 
with  tlic  same  s\  iii|(t(iMis.  Iml  willidiit  \isililc  pi^^'iiictitatioii 
of  till'  ictitia,  It  is  almost  ccitaiiily  urily  tin-  caiiv  sta^c  itf 
the  oniiiian  iliscasc  (N'cttlfslii|)).  It  's  projircssivc  and  k-ads 
t()()|)ti('  atii)|»ii\ ,  tlicrciii  (lincriii^  tinin  rnniji  nilal  iii(/ht-l)liiift- 
//(.v.v,  wliicli  is  a  tare  licrcilitaiy  disease  uitlmiit  ()|)iitlialiii<i- 
scopic  si<riis,   rcmaiiiin;.'  stationarv   t liiou^'lidiit    lite. 

Alli('(l  t((  tlicsr  (•(iiiditioiis  is  nfiin'lis  junnidld  (illn  si-(  ns, 
ill  uhicli.  with  tiw  same  liistmy  and  syniptonis,  the  retina 
shows  hnndrcds  of  small  white  dots  distrihiited  fairly  uni- 
formly o\<'i'  the  whole  fmidns.  The  condition  is  almost 
certainly  an  atyiiic.il  \aiiely  of  retinitis  pigmentosa,  and  may 
occur  in  a  family  alfccted  with  this  disease.  It  differs  in  the 
important  fact  that  it  is  almost  if  not  (piite  non-|irot;ressivc, 
but  one  case  is  on  iccoiil  in  which  the  while  spots  disap- 
peared  and   typical    piizmei'i    spots  developed    (N'cttleship) 

Detachment  of  the  Choroid.  The  <  horoid  is  often  found 
detached  from  the  sclerotic  in  eyes  which  have  heen  lost 
by  |)lastic  iridocyclitis,  i;laiicoma,  itc.  Detachment  may 
also  occur  from  se\cre  ha'morrhauc  oi'  new  growth.  These 
ca.ses  cannot  !)(>  diagnose  I  clinically.  Fuchs  has  shown  that 
the  condition  is  n.it  uncommon  after  iridectomy  for  <ilaucoma 
and  cataract  extraction,  and  attributes  it  to  slijj;ht  separation 
of  the  ciliary  body,  so  that  the  a(|ueous  percolates  from  the 
anterior  chamber  into  the  suprachoioidal  space.  It  occurs 
dur-ing  the  first  days  after'  the  operation.  The  anterior 
chp  nber  is  shallow  or  abolished,  and  on  ophthalrno.scopic 
exaraination  the  detached  choroid  i.s  seen  as  a  dark  mass 
behind  the  lens.  It  may  be  visible  as  a  dark  brown 
mass  by  ohiicpie  illumination.  The  i)r'oi,niosis  is  usually 
good,  the  choroid  l)ecomin>iC  replaced  and  the  anterior  cham- 
ber r-e-estal)lished.  Detachment  of  the  choroid  also  occurs 
occasionally  after'  tr-ephininj.'  for  fzlaucoma.  These  cases 
usually  do  badly.  Probably  the  tr-e|)hine  hole  is  too  far  back 
and  the  attachment  of  the  ciliary  body  is  permanently  injured. 

Sarcoma  of  the  Choroid.     See  p.  .301. 

Primary  Afkk<'Tions  or  the  Retina. 

Primary  Retinitis,  in  its  most  .severe  maiiifestations.  is 
almost  always  the  result  of  some  general  disease,  and  should, 
therefoit!,   bu  piopeii)  le^anieu  as  u  s\  ruplomalu;  disease.      11 
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is  .muImI.I.-  Ili.it  sliK'l.l  inlla.mnati.Mi  of  th.-  vv\mn  may  l)o 
,,,,is<-.|  l,y  nv.TMsr  nr  l.lis.is,-  of  tlh'  rVs,  1.1. t  tlmu-ll  some  of  lllr 
.syiiil'toins  may  1m-  ascil..".!  to  it,  ophtlialmosroiMc  sij^iis  aro 
uaiitiii<'  or  so   li»',lc   marU.   I   as   to   he  aml.iiiiioiis. 

KctiMitis  ill  -cmTal  ^.'ivcs  ii>c  to  tin-  foilouiiiu  symptoms 
an.l  sia,..-,  o.ilv  some  of  whirl,  uwd  !..•  |..vs.nl  in  i.idn  .<l..al 
cases  "'ni.-ir'isi.siiallvsom.Mi.aii-;.-iii  \  is. lal  amity.  Kairlv 
it  is  i..c.vas,>.l  ill  tl..-  .'ariv  staiics  ;  more  commoiiiy  it  is 
diminisl..'.!  tl..<.iiiziio.it.  TiuTc  may  1..-  ronc.-ntr.c  .l.mi.iu- 
tini.  of  ti.c  li..l(l  of  vision,  or  scotomata  ...ay  hr  |.i-c.s.-..t  co.iv- 
spomliM-  uitli  fl.c  an-as  s|Krialiy  atT.'.tcd.  Thwr  may  ..■ 
,n..lamoi|.lio|.sia.  mi<To|.sia,  or  ma.iopsia  {ri>h  |..  :V2\  ).  I  h.- 
Ij.rl.t  snisc  is  .limii.ish.'il,  and  |.l.otoi.liol..a  may  l.c  p.vs.M.t 
l-^uii  is  almost  iiivarial.ly  al.sci.t,  liiomzli  .lisroiiitort  may  l.c 
complaiiici!   of. 

'|'1„.    ,,pl.thalmos,.,pi.-    sim.s    may    l.c    .liHuM.    or    localised. 
■n„.rc   mav   I..'  general   u- l.^ma,    manifest  in;.'  itselt   as  a  faint, 
.l.tr.ise  l.a/.c    oh.scmiim  .l.-tails,  so  that  th<-  n..rmal  l.rij;iit  red 
,,,,,...araii.c    is    re|'hiccd    Ly    a    pal.r    .londincss,    often    with 
delimt.-  whit.'  stivaks,csp.rially  ah.iu'  th.-  vnuvsr  ..f  tli.-  v..ss.'ls; 
,,,  theiv  mav  I.C  circiimscril..'d  a.vas  of  .-.v.i.lat.on.      I  h.-  latter 
appear    as    wi.it.-    sp..t.s,    diser.-te    ..r    e..ntl..ci,t ,    or   ycll..w.sh 
nia.pi.s,   varvin-  in  si/..-.     They  an-  not   pigmented  and  th.- 
e,h',-s  arc  ill  d<-tim-<l,  s..  that  th.-iv  is  littl.-  dan-.-r  ..f  mistaking 
them  for  patches   ..f    elmroidal  atroi.hy.     The  bl-.od  vcsseh 
usuallv    show    marU.-.l    changes.     Tin-    veins    arc    distended, 
„ft..|,  '  irregular,    .larkcr    than    normal,    an.l    t..rtii.Mis  ;     the 
art.-ries  are  less  alt.-red,   hut  the  liner  l.ranchcs  arc  also  tor- 
t,.o.is       Ha-mni-rhag.>s    arc    cmiiion,    th...igh    th.-y    are    m.t 
in  th.-ms,-lv<-s  evidence  of  i.rimary  r.^tinitis.     W  hen  ..ccwrnng 
in  th,-  snpertieia!  layers  they  are  tlanu-shai.c.l,  uith  f.-ath.-ry 
ed>res   sitiiaT.-.!  particularlv  ah.ng  the  course  of  the  vessels, 
Nvlu-n  in  th.-  .ieeper  layers  they  ar.-  round,  with  heiU-r  dchned 

cout..urs.  •   1     •     I 

Th.^  oi-tie  nerve,  being  in  anatomical  and  physiological 
,.ontH,..itv  with  the  retina,  ..ften  suffers  %vith  it;  when  this 
occurs  t<'.  a  mark.-.l  .^xt.-nt  tin-  con.liti..n  is  called  ncuro- 
nfiuilis.  The  margin  .^f  the  disc  is  then  obscured  and  often 
shows  a  ra.lial  striation.  The  disc  is  r.-d,  and  may  be  measur- 
ably swollen,  th,.iigli  s.-ldom.  if  ever,  so  mueh  as  in  the  con- 
/lition   known  as  choked  disc. 
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,.,,,i„;,l  atn.pl.v.  vslu.l,  follows  srvr.v  tvlmilis,  .s  slmwn 
l,v  u^nunnrni  wlut.^l,  or  .vilou  o,m.i.y.  vs.th  .l>.ni,u.t.oM 
i,;  ,1,..  si/.-  ..f  tl.r  v.'ss,.ls,  wlu.h  a.v  ott.n  l.onl.n.l  l.v  N>l.it(. 
li,„.s.     Tlw  opii.'  .lisc   ...ay  show    all  tlw  si^iis  of  mhan.cd 

atrophy   {ri'''    p.  tHl*)  ....  .    , 

It   has  ;ilrra.lv  l.rrn  i-oint.-d  <H.t  that   retinitis  is  most   fro- 

,,,„.ntlv  the  sv.ni't"..'  "«  '">  i'>t<-'"'''  •"-'''•'^'•-  ."  ''^  "'.'■'''Vr 
nsi.allv  l.ilatrn.l.  The  .liscasrs  most  rommoiily  .•a.is.n^:  th.- 
,,,„,lition  aiv  syphilis,  vasn.lar  .lisras...  Hlmmi.u.na,  .liahcfs, 

ami  Iciica'tnia. 

Thr  /rrr/(/m  /-^  of  n-tiiiitis  .-onsists  in  j^ivmt;  the  eyes  eoinplote 
n.st  and  in  .■..ml.atintr  th.-  iz.-neral  .liseas..  which  is  the  ea.ise. 
Ml  n,.ar  work  is  fori.id<l.-n  and  th.^  eyes  an-  protected  with 
smoked  ^.Iass,.s.  or  •■ven  e.mtine.r.ent  in  a  .larkened  room. 
VVh.'ther  .liie  to  s\  philis  or  not  mercury  and  ,o<lides  are  pv.-n 
with  a  view  to  aiding  the  absorption  of  ex.i.ut.s  and  restonn- 
,h,.  transpiivncv  ..f  the  vitreous,  if  this  is  atf.-<te<l.  Mercury 
is  contrain.licated  in  ..■nal  retinitis.  These  means  are  supple- 
mented l>v  pur-Htives,  diaphoretics,  ami  tonics. 

Thr  l.l.'.o.l  vessels  of  the  retina  an-  i.e<.uliarly  sul.j.'ct  to 
.liseas.-  in  ivtinitis.  partly  as  a  fact..r  in  the  inflammation,  hut 
more  prominentiv  as  a  con.'omitant  of  «''>i<Ta  disturbance 
or  disease  Ft  will  be  wll,  therefore,  to  discuss  the  commoner 
forms  of  vascular  dis.-ase  of  th.-  retina  before  passing  on  to 
describe  the  chief  tyi)es  of  retinitis  in  greater  detail. 

Vascular  Disorders  of  the  Retina. 
Anemia  mav  »>.■  part  of  general  aiKomia  or  <hie  to  local 
causes      It  mav  be  sud.len  or  slow  in  onset.     Sudden  ana-mia 
is  seen  in  embolism  of  the  central  artery  of  the  retina  (r/.r.) 
and  in  .piinine  amblyopia  (7..).     Ophthalmoscopieally  there 
is  meat   attenuati.m  of  the  retinal  vessels  and  the  ..pt.c  disc 
is  pale.     Atuemia  ..f  slow  ons.-t  is  seei.  in  atrophy  of  the  retina 
from  anv  cause,  such  as  previous  retinitis,  and  in  disease  of    he 
vessel  walls  as  part  of  a  general  vasculitis.     In  both  eases  the 
vessels   are   attenuate.!,    and   sometimes   in   the   former   and 
commonly    in    the    latter   the    walls    become    thickened    and 
visible  aswhite  lines  bordering  the  red  blood  stream;  eventu- 
ally the  vessels  may  be  transformed  into  white  strands  or  may 

"Embolism'of  the  Central  Artery  of  the  Retina  causes 
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.'LATE   XII.     {To  face  p.  337.) 

Fig  1  .—Embolism  of  the  central  artwy  oil  the  retina.  Note  the  cedema 
of  the  retina  at  the  posterior  polo  anc*  the  "  cherry-re<l  '  spot  at 
the  macula.  The  vessels  are  reduced  in  size.  Subsequently  the 
disc  became  atrophied,  and  the  vcFscls  still  smaller. 

FijT  2  — Thr(»nbo8i8  of  the  central  retinal  yein.  Note  the  diRtensiOT, 
convolution,  and  irregularity  of  contour  of  the  vems,  and  the 
retinal  h»morrhagB8  and  exudatea. 
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.sutkicn  and  complete  retinal  ana-mia.  The  eye,  usually  the 
left,  becomes  suddenly  (|uite  l)liiul.  Kxamination  of  the 
fundus  reveals  a  very  typical  jjicturo  (Plate  XII.,  Fig.  I). 
The  larger  arteries  are  icduced  to  threads,  the  smaller  ones 
are  invisible.  The  veins  are  little  altered  except  on  the 
di.sc,  where  they  are  contracted.  Within  a  few  hmus  the 
retina  lo.ses  its  transparency,  becoming  opaque  milky-w!  ;e, 
especially  in  the  neighbourhood  of  the  di.sc  and  macula. 
Owing  to  the  opacity  of  the  retina  the  outlines  of  the  disc, 
which  is  abnormally  i)ale,  are  obscured.  At  the  fovea  cen- 
tralis, where  the  retina  is  extremely  thin,  the  red  reflex  from 
the  clioroid  is  visil)le.  It  ajijicars  as  a  round  "  cherry-ied  "' 
spot,  presenting  a  strong  contra.st  to  the  cloudy  \\hite  back- 
^'lound.  The  jieculiar  tint  of  the  sjjot  is  due  to  this  contrast. 
Ik  the  majority  of  ca.ses  there  is  no  ha'morrhage  here,  as  was 

ice  thought,  though  ha'monhages  here  and  hi  the  immediate 
i.eighboiuhood  do  occur  rarely.  The  contrast  sometimes 
biings  into  rclii'f  minute  blood  vessels  near  the  macula  which 
are  otherwise  invisible. 

Sometimes  the  obstruction  to  the  blood  flow  is  not  com- 
plete, or  the  flow  may  be  partially  restoied  in  the  course  of  a 
few  days.  Another  peculiar  ])henomenon  may  be  observed 
or  may  be  induced  by  gentle  ines.sure  u]K)n  the  globe.  In 
some  of  the  vessels,  usually  \cins,  the  column  of  blood  is 
broken  up  into  red  l)eads  sejiarated  by  clear  interspaces.  The 
beads  mo\e  in  a  jerky  fashion  through  the  vessels,  sometimes 
in  the  normal  direction  of  blood  flow,  sometimes  in  the  o)i])osite 
(Urection.  If  the  veins  are  easily  emptied  of  blood  or  arterial 
jiulsation  is  produced  by  slight  pressure  on  the  eye-ball  it  is 
e\  idence  oi  incomplete  bloc;kage. 

The  retinal  oedema  or  possibly  coagulation  necrosis  takes 
several  weeks  to  clear  up.  The  membrane  regains  its  trans- 
l)arency,  but  is  completely  atrophic.  The  vessels  are  con- 
tracted or  reduced  to  white  threads.  The  disc  is  atrophic. 
If  there  have  been  haMiiorrhages  spots  of  degeneration  replace 
them,  and  cholesterin  crystals  and  pignient(>d  s])ots  may  be 
seen  in  the  papillo-macular  region. 

In  some  cases  a  certain  degree  of  central  vision  ]K'rsists  in 
5pite  of  a]>parent  complete  occlusion  f)f  the  central  artery  It 
is  due  to  the  ])resence  of  cilio-retinal  arteries  (ridr  ]).  125) 
\\hich,  when  present,  alwavs  sup])lv  the  macular  region,  and 
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tia1uiall\  cscai),.  occlusidii.  'I"li.  rciiiaiiidcr  of  tin-  field  «f 
vision  is   lost. 

Ill  other  cases  the  cmlpoliis  is  arrested  in  a  luaiieh  of  the 
eentral  arter\.  'I'he  area  sii|>|.iied  \,y  this  I'laiieh  is  then 
afTeeted  alone.  In  the  early  stages  the  cor  res  pond  iny  .scotoma 
is  iisiial!\  somewhat  indetinile,  hut  later  it  settles  down  to  a 
liermanent   .sector-sha|ied   defect. 

When  lU'rception  of  liuht  is  lost  the  |Mi|iil  is  I  a  lire  and  the 
direct  reaction  to  li<iht   fails,      [n  some  cases  faint  perception 


Fin.  !«().--••  Silver  wire  "  arteries.  (lct:rni'rati(iii  of  tlie  walls  uf  a  vein, 
and  white  spots  of  (l^jrencratioii. 

of  lijrht  may  lie  re<.'ained  in  the  tem|)oial  reirion  of  the  Held  : 
it  is  po.ssihiy  due  to  partial  estai)lishnieiit  of  collati'iai  circula- 
tion. The  intraocular  tension  is  normal,  as  mioht  he  antici- 
pated. 

Fmholism  of  the  central  artery,  like  eerehral  emiiolisin, 
occurs  with  mitral  stenosis,  especially  if  there  has  been  fresh 
endocarditis.  This  factor  is,  however,  very  frequently  ah.sent, 
audit  is  prohahle  that  most  cases  are  re.dly  due  to  thrombosis. 
There  has  been  eiidai  leritis,  due  to  general  arterio.sclerosis  from 
nephritis,  &c.,  and  the  already  narrowed  lumen  of  the  vessels 
has  become  suddenly  occluded.     The  onset  may  be  less  rapid 
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ill  such  cases  and  preceded  1)V  |n-cni(miti)i'\  sym|)toins,  such  as 
ohsciiratiDti  of  vision,  &e.  Other  cases  render  it  proliable 
that  tile  condition  may  lie  (hie  siiiijily  to  spasm  of  the  walls 
of  the  artery,  a  thcoi\  which  accounts  for  some  reiiiarkaliie 
cures. 

The  condition  lias  liecii  observed  at  ages  varvini:  from 
fifteen  to  eighty.  Hare  cases  of  simultaneous  bilateral 
blocking  of  the  central  arteries  have  been  recorded. 

'I'ridtnu  lit  is  .sel(h)ni  of  any  avail,  but  attempts  should  be 


Fici.   187. —  I'erivdsculur  changi's  in  tlic  retinal  vessels. 

made  to  drive  the  obstruction  on  into  a  less  iin])ortant  branch 
if  the  case  is  seen  early.  Inhalation  of  amyl  nitrite,  massage 
of  the  ghjbe,  and  paracentesis  of  the  cornea  have  been  em- 
ployed for  this  ])iirpose  ;  such  measures  must  be  adopted 
without   delay. 

Amaurotic  Family  Idiocy  sliows  ophtlmlnioscnijic  si^us 
rescnihliiig  those  ut'  rmholisin  of  tlie  central  artery,  hut  oi  quite 
different  origin.  Tiie  disease  occurs  almost  if  not  quite  invmiably 
m  Je\vi:ih  c:;:l;!;;ii,  und  commences  diiring  the  first  year  ci  life. 
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S..v..ral  .n.Mn]»Ts  nf  a  fau.ily  may  he  aff.rtrcl.  'Ph..  appan-nfy 
l,..,ilttiv  <'luM  l.r.-.„,ws  Kn>.lunlly  l.l.u.l,  witli  muscular  vv.aknrs^ 
and  wasting.  a,.,l  lu.'Utal  apatl.y  i.a>suiti  int..  wl.ory  IVatli 
follows  in  Uum  on.  to  tsvo  yrars.  (),,ht  halmos.-o|m'aliy  tluT,- 
is  a  n.uu.l  l.rilliautlv  wintr  aiva  at  thr  marula.  fa.lu.n  otl  prn- 
ph,,allv  in(o  th.  uo'nual  iV'^lus.  lu  ihr  ..nfv  ..f  ihv  patch  .s 
;,  h,-ownisl,.n..l.  -inula,-  spo,  at  tl,r  lov.a.  \n  tiu;  lat.T  sta^-s 
,lH.,v  is  optir  atrop!,v.  It  is  always  hilaf.al  II,-  .lisoas.-  is 
a  priutaiv  ra'uron.r  -l.-.-tMiat  .on  ..f  ll.r  whole  of  the  .••■ntml  n.T- 
vous  syst'.m.  ,M'ohal.ly  of  toxic  oiigm.  The  ganglion  cells  ot  the 
,-,.tina'i       ticip.ite   in    the  iletzeneiat  i<in 

Maculo-cerebral  Family  Degeneration  has  some  poutts 

of  reseutl.lance  to  a,nau,ot,r   family   ia>o,-y.   lail    shouM   he  can- 


il 


mi 


<*,'  <'< 


r^^^ 


N. 


Pio  188— Retinal  veil,  with  enormously  thickencrl  wall  antl 
narrow  lunua.  (Coats.)  The  perivascular  lyinph  space  is 
dilated. 

fullv  .listinguislu.l  from  it.  It  is  a  familial  ,lisea,-e,  occurring 
in  other  than  Jewish  chihh.-ii,  and  conuiiencing  at  a  later  age, 
usually  at  al.out  six  or  eight  years.  Defective  vision,  vyith 
central  scotoma,  is  a.'companied  by  weak  intellect.  Ophthal- 
,„oscoi)icallv  tlie  discs  are  pale  and  the  vessels  small.  At  the 
macula  theie  ar.-  yellowish  grey  spots  and  granular  pigmenta- 
tion. Similar  mae.ilar  degeneration  has  been  setMi  as  an  heredi- 
tary disease  without   cerebral  deterioration. 

DegenerativeJGhanges  in  the  Retinal  Vessels,  apart 
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from  their  interest  as  a  lix'al  iiiaiiifeHtation  of  disease,  are  of 
tlic  utmost  iiuiKiitaiiee  in  jieneral  prognosis.     They  may  l)e 
the  first  evideiiee  of  arterioselerosis,  pointitifi  to  the  daiij,'er 
of  cerehral   ha-morrhage,    and   indicating   lines  of   treatment 
which  may  prolong;  life.     Undue  tortuosity  of  the  vessels  is  . 
of  no  si),'nilieance  unless  aceomi)anied  l)y  other  abnormalities, 
such  as  irreiiularity  in  tiie  size  and  breadth  of  the  arteries,  so 
that    they    present    a    beaded    appearance.     Minute    miliary 
aneiuysms  are  .seen   in  rare  ea.ses.     The  normal  li<iht   retlex 
from  the  vessel  walls  is    often    unusually  bri^'ht  and  broad, 
especially  in  vessels  at  some  distance  from  the  di.sc  ("   silver- 
wire  "   arteries)    ( Kifi.    IH(i).      I'nder   normal  conditions  it   is 
])o,ssible  to.seea  vein.  throu<.;h  an  artery  at  a  point  of  crossing; 
iti  arteriosclerosis  the  artery  loses  its  translucency  .so  that  the 
vein  is  obscured.      Moreover,  the  artery  exerts  an  abnormal 
pressure  on  the   veins  so  that    the  blood  Mow  is  obstructed  ; 
the  vein  seems  therefore  to  stop  at  the  cro.ssmg  and  is  more 
distended  on  the  distal  side  than  on  the  side  towards  the  disc. 
Sometimes  the  vein  ajipears  to  be  jjushed  aside  i)y  the  crossing 
artery.     The  veins  may  also  exhibit    a   beaded   apjiearance. 
with  alternate  constricticms  and  dilatations.     More  pronounced 
changes  make  the   walls  of  the   vessels   visible,   so  that   the 
blood  column,  often  narrowed,  is  bounded  by  white  lines,  the 
thickened  fibrous    walls    (Fig.    ISS)  ;     this    may    affect    both 
arteries  and  veins,  usually  only  individual  vessels,  in  a  portion 
of  their  course    (Figs.   18(),    187). 

The  changes  indicated  lead  to  increased  permeability  of  the 
walls,  and  incieased  internal  pressure,  due  to  geneial  di.sease, 
su|>plcments  this  defect,  and  causes  imdue  extravasation  of 
lymph,  and  even  haemorrhage.  (Edema  of  the  retina  thus 
ari.ses,  manifesting  itself  as  a  greyish  opacity  aroimd  the 
di-c.  or  iti  spots  along  the  course  of  the  vessels.  Ha-morrhages 
occur  as  linear  striated  extrava-sations  along  the  "essels,  or  as 
round  spots  s^'^attered  o^er  the  fundus. 

These  changes  occur  most  frequently  in  elderly  people  and 
arc  .seldom  I'litirely  absent  in  the  aged.  They  are  specially 
prcmounce(i  in  ca.ses  of  chronic  nephritis,  syi)hilis,  .some  forms 
of  poisoning,  esix'cially  by  lead  and  jtrobably  by  auto-intoxi- 
cation, notably  that  of  intestinal  origin.  They  may  be  very 
marked  and  extensive  in  (juite  yomig  peojile  as  the  result  of 
congp.nital  svphilis  ;    rarelv  as  an  hereditary  condition  without 
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syi)lulitic  taint.  Kxtciisivc  disease  of  tin-  retinal  vessels, 
with  iniieli  (litnimitidii  in  tlieir  calihre.  so  inteilcres  with  the 
nutrition  of  the  retina  that  consectitive  atrojihy  of  the  ()i)tic 
nerve  not  infrectiiently  follovNs.  The  ophthahnoseopie  appiai- 
auces  of  the  vessels  and  disc:  then  elosely  resenihie  those 
fotnid   in  advanced  easi's  of   retinitis   pi-rinentosa. 

Hyperaemia  may  Im-  arterial  or  venous,     .\iteiial  hyper- 
leinia,  eharaeteiiseii  hy  fulness  ami  tortuosity  of  the  arteries, 
aecoui|>anies  not   only   intianiination  of  the  retina,   hut   also 
intlauiiuation     of     nei>zhlii>utii)<:     stiuetuirs.     esi)eeially     the 
uveal  truet.      Venous  h\  pei;enna.  ehaiaeterised   hy  dilatation 
and  yreat  tortuosity  of    the    \eins,    is  the  result   of  impeded 
returii  of  t>lood  to  the  heart .      It  may  lie  due  to  >£eneral  venous 
con>restion.  seen  in  its  most  extreme  form  in  e(.n^'enital  mal- 
formation of  the  heait,  or  to  local  causes.     The  latter  most 
commonly  alTeet  the  veins  in  the  porus  ojjticus,  as  is  se<"n  in 
moderate  deirree  in  ulaucoma  and  ojitic  neiuitis,  and  in  e.xticme 
form   in  thromliosis   of  the  centra'    vein   of  tlie  letina.      In- 
creased intraorbital    pressuiv,    as  from   a   tumour,    may  also 
impede  the  exit   of   l>l(>od   from   the  eye. 

Hsemorrhages  fiom  the  rttinal  vessels  may  he  pre-retinal 
or  intra-retinal.     I'nntinal    ar  .suhlii/dloi'l  iKiniDnliayai  are 
extravasations  of  blood  between  the  retina  and  the  hyaloid 
membrane  of  the  vitreous.     They  always  occur  in  the  neigh- 
bourhood of  the   macida,   and  are  usually   iar>:e.     They  are 
round  at  first,  Ijut  (piicklv  become  hi>mis])herical,  the  upper 
margin  being  straight  :    this  is  due  to  the  effect  of  gravity 
(Fla'te  Xlil.     Fig.    I).     Occasionally  two  such  ha-morrhages 
may  be  seen  in  the  same  eye.      Hctinal  vessels  aic  hidden  from 
view  m  the  affected  area.'     The  upper  layers  l)ec('me  lighter 
in  colour,  generally  attributed  to  Jie  sinking  of  the  red  cor- 
l)u.scles.     The    bhiod    gradually    becomes    ab.sorbed,    usually 
in  a  i)atchv  manner,  but  finally  di.sai)i)ears,  though  numerous 
cliolesterin    crystals   may   often    l)e   left    as   bright  glistt>ning 
spots.     Vision  is  i.-stored,  but  recurrences  are  not  uncommon, 
and  other  complications  of  vascular  origin  may  modify  the 
otherwise  t'avo\uable   prognosis. 

Intra-retinal  ha'morrhages,  as  already  mentioned,  are 
striate  or  flame-.shaped  when  situated  in  the  nerve  fibre  layer, 
rounded  or  irregular  when  in  the  deeper  layers  or  between 
the     retina     an(i     chonmi.      ini  n-n-Tniai     riirii;wrri;u.^r^     ai,r 
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8Vf)hilitu;   taii'».     T<'xt^M»ive   diwia^t-  /■tmil    v'..i.I- 

*ith  much  n  their  calibre.  »«»  U)i.'it»nit»  with  tJio 

.         ;•  ■  ^  ••  •••(^  atrophy  ot  th<   •■   'i 

hlhalmohct^pic;  .' 
„,„  la  and  djsc  th>  v  rtKtnibli-   tiio«e 

foaii.l    II.    :alv..i  '         tillJtl>    j.i-riulltOSa* 

Hyperseniia  ''  ••'•  '<';""'=      Artf-rial  hyi^r- 

.•Muiia.  characttni.>*<cl  by  ftUness  am'.  ■  C  the  art«rieii, 

,11,1,     .••.,.'              -  ■    ially     the 

„v,                    .  t nous  hyji^nemia,  ■  isetl  by  dil»tatn.n 

and  great  toMii'>>^ily  of    (he    \  .lU-u 
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PLATE   XITI.     {To  face  p.  342.) 
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Fia  1  — Subhyaloid  hamorrhag.;.  «6  boiira  after  probtOjle  time  of 
cri:.s.  .  1.*»-  ^^^j  p,jyr  moiitliH  later  the  patient  was  reportod  to  have  quite 
iiipi'd.     1      recovered  his  eight. 

^**   tig    1— "  Hetinitis  proliferans,"  allowing  the  orij^in  of  the  now-formod 
or   iJlti  flbroua  tisflue  in  the  favoxtrite  situation  at  or  ne»r  the  dwc.     The 

eXtrA\  .  baJidB  Htretcli  Iwrwards  into  tlve  vitreous,  a  Wftur©  which  cannot 

membran.     ^  adequately  represented  in  a  drawing.       ,  ^,^^.  jjp,g^. 

bo»:'iii'f>d  ut   tat'  tiLW-uiii.   .tiiv*  a.i>    ...  .li.i,    Iiii^'-       J"<?y  ^^*' 
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alisor  l.c(l      .cry     slowly,     yi:i«iiiiill\      linniiiiiiy:     wliitc,     r.iicly 
liijiiiH'titrd. 

Hclmal   li.iiiiiin  liiiL'is  an    diu'  t.     many  caiix's.      .Must    lic- 
(|U(ritl\     tlir    \i»<l     uall^    ,ilr    uc  I  Ucllfd    l.\     L'flHial    disrasc, 
\slii(li  iiia\  t'f  a   \.is(ulaf    ir'jcn.rat  inn  iliic  In  aL'  •  or  In  altered 
rnni|)n-itinii  ni   tlic  lilnnd.  as  ill  |)<Tni(  inii>  aiui'iuia,  IciK  a'liiia. 
sciiivv.     piiiiHiia     -f|isis      illniimniiiia.    dialxtrs.    |ili(.s|)liniiis 
IKJiMoniiiii,  &v.     Any   n|    th''    ■,nisc>   leading:   to  retinal  'lyiier- 
a'lnia  niav  j:i\e  ii>e,  s,  <  niid.ii  il\ ,  tn  lia^nmri  liajies.      'I'liey  may 
lie  due  In  |)re-,uie  dnriiiLr  liirlli  in  iieu   Im.hi  intai-.ts,  and  are 
|.iul..il.ly    res|inn-il)|r    t<ii     snme     s.. called    cnii-zenitiil    reliiial 
detects.    I  .ij..    v'hilc   and    |iiL'mcnled   spots  nt    atrn;>liy   at    the 
inaenl.i    and    el>c\\  hire.      .Siinii.ii  ly    tlie\     incur    in    cases    nt 
.severe   enmprcs-ion    nf    tlw    lli<ira.\    nr    necU    in    oliler    iieople. 
Whooping'  cniieli     may   lead   to   retiii.il    as   well   as  the   iiinre 
(omninii      (niijinietival      ha'innrrh.iiics.        'rraiimatism       r,;/., 
si'vere  cnntMsiniis   and    wniinds.    Hnnshnt    wniinds   nt   the   eye 
and  ot  the  nihil    uithniit   direct   injury  to  the  eye,  is  another 
cr*iise.  and  is  often  lespmisitile  Inr  \ei\   extensive  extravasa- 
tions nt    hinoil,    which   may   hurst    thrnujih   into  the   vitreous. 
'|"o    this    cate<.'('ry    lielonvr    the    post  operative    lKeiiiorrhai.'es. 
Wlieii  the  ^'lohe  is  opened  in  |ierformiii^i  cataract  extraction, 
or,  still  more,  iridectomy  tor  i;laucoma.  the  normal  or  lai.sed 
intraocular  tension   is  suddenly  rediiceil  In  /ern.      The  iiitra- 
ncular   vessels  then  dilate,   and  ^n-M    strain   is  thrown   upon 
ti„.|!-  wall-         It  th«se  :>••,.  (|i,,-a.se(l,  there  is  much  danger  nf 
their  rupturini;.      (  on.^idcji.-i^  the  a^v    aiid  conditini;  (;f  these 
patients,  it  is  surprising;  that  ha'morrliaue  is  not  more  trecpient. 
.Minute   haMuorrhaKcs,    unless   in   the   iiKuiilar  re<;ioii,    may 
cause   little   obscuration    of    vision.     Suhhyaloid    ha-monhajje 
usually  abolishes  contral    vision   temporarily  :    it    takes  some 
weeks  to  clear  nj),  the  U-n^'th  of  time  varyin<;  with  the  size  of 
the  extravasation.     The  smaller  spots  may  remain  unaltered 
for  months,  thou<ih  this  is  only  ai)i)arent   in  .some  ca.ses,  old 
spots   clearin<z    up   and    bein^'   replaced    by   new   ones.     'I'liey 
mav  be  al)sorl>ed   without   leavinji  any  trace. 

Venous  Thrombosis  may  affect  the  central  vein  of  the 
retina  (Plate  Xil.,  Fii:.  li)  or  one  of  its  bianehes  (Fig.  ISit). 
In  the  former  case  the  ob.stnict ion  is  always  ju.st  behind 
the    lamina    ciibrosa       All    the    veins   of   the    retina    become 

tIlorillousi\     eii!ioi>;eii     ^ilii     I^iwoii,     aii.;     ;;.m  n  ::!V :;.      i;.-::.:i 
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lii.Kul  ...rapes  at  mnurnvrM.-  spots,  s..  that  tlu-  ictma  is 
,.„vrn..l  with  ha..nonha;:.s.  Si^^ht  is  nuul.  in.imMv.l  ami 
ivcuiTon^  i.xtravasa1i..ns  tinallv  (h^stroy  ii  cntiivly.  When 
a  sin.rl,.  branch  is  l.l..rUc(l  the  o- Icma  n<l  ha'aionhafios  aro 
liMiitc.1  to  the  area  supplied  l.y  the  vein.      The  aiT.-ct.'.l  retina 
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Fia.  189.— Thrombosis  of  a  branch  of  the  centiiil  retiniil  vein. 

becomes  atrophie,  and  secondary  uhuieoina  ensues  in  a  con- 
siderable number  of  the  cases,  probably  .)\vin<j:  to  the  increased 
albuminous  constituents  of  the  intraocuhir  lymph. 

The  patients  are  usually  eUkrly,  witli  eanliae  or  vascular 
disease,    often    induced    by    nei)hritis      The    ol)scuration    of 
is  almost  always  noticed  on  uakinu  in   the  morning. 
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l>iolia!)l>  tlic  lou  l)lt>i'(l  pifssurf  and  slii<:^'isli  Ihiw  (hiriiiu' 
sleep  allows  thromhosis  to  oeciir  in  the  vessel  ulieic  it  iseon- 
stiicted  iioiinally  at  the  lamina  eiii)rosa  and  i)atholoi;ieally 
hy  endovaseular  ehanifes.  Throiuhosis  may,  however,  he 
due  to  local  eaiises,  such  as  orbital  cellulitis,  followin<i  facial  /{ 
erysipelas,  &c. 

Tndtmrnt.-  "Si'  treatment  is  of  avail.  Atioi)in  should  he 
avoided,  as  tending  to  induce  <.daucoma.  Local  treatment  is 
indicated  only  if  the  eye  becomes  painful,  uhen  it  should  be 
remoNfd.  TJu-  condition  is  to  be  rcfzarded  as  a  danjrer  sijinal 
and  constitutional  investigation  and  ticatment  should  t)e 
i-anied  out    assiduouslw 

Special  Forms  of  Retinitis. 

Syphilitic  Retinitis.    -Syphilis  is  one  of  the  coinmnnest 

cau.ses   of   retinitis,    but    it    is    usually   a    scKindaiy   retinitis, 

accompanying  disease  of  the  choroid.      It  however  occurs  as 

a  piimarv  ictinitis  also,  and  in  this  form  sy])hilitie  endarteritis 

is   a    jjiominent    sign.     There   are   dust-like   opacities   in    the 

vitreous,  especially  in  the  jiosterior  part  :    the  retina  is  cloudy, 

p,uticularl\   in  the  neighbourhood  of  the  disc,  which  may  be 

h\  i)ci;emi         \  •  lute  spots  may  be  seen  in  the  macular  region, 

and  yellowish  or  white  spots,  often  bounded  by  pigment,  at 

tlic  lieriphery  of  the  fundtis.     The  vessels  may  be  degenerated 

{ride   ]),    34(^),    with    whitish    exudations   along   their   course; 

lueniorrhages  are  rare. 

Every  transition  is  seen  to  a  condition  nnuh  r<>sembling 
eiioroido-retinitis  'pigmento.sa  (n'dr  p.  331),  but  seldom  show- 
ing such  a  characteristic  distribution  of  the  ])igment. 

The  subjective  symptoms  are  deiectivc  central  vision,  night 
blindness,  irregular  and  concentric  contraction  of  the  field, 
with  or  withoui  central,  paiaccntral,  or  ring  scotomata,  and 
metamorphopsia. 

In  most  eases  the  amotuit  of  organisation  which  takes  place 
at  the  sites  of  the  inllammatory  dei>osits  of  .syphilitic  retinitis 
is  very  small,  but  in  some  cases  there  is  a  well-marked  tendency 
to  the  foiiuatio.  of  ticw  blood  ves.sels.  The.se  may  not  be 
limited  to  the  retina  itself,  but  nuiy  exicud  into  the  vitreous, 
forming  convoluted  coils.  They  are  .leld  logetiier  by  a 
minimun>  of  delicate  eonn(>ctive  tiss  •«'  (if.  Retinitis  i)ro- 
lifcrans). 
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In  ac'ciiiired  syiiliilis  tlic  (lisciisc  usually  (kcuis  one  to  two 
years  after  infection  :  usually  hotli  e\cs  aic  involved,  but  not 
with  siuuiltaneous  onset.  As  a  rare  manifestation  the  macular 
area  is  alone  affected,  showing;  a  j-rey  or  yellow  deposit,  or 
numerous  small  yellow  spots  and  dots  of  pjiimcnt.  'Phis 
form  shows  a  threat   temlency  to  relapse. 

Retinitis  is  not  uncommon  in  eonj;enital  sy|)liilis.  Such 
patients  often  show  a  dusty  or  peppery  discrete  pii.nneMtation 
of  the  retina  at  the  i)eriphery,  as,sociated  with  a  tiirroid  con- 
dition of  :"-•'  fundus  in  this  situation.  It  is  only  (iistin<^uish- 
al)le  from  what  is  often  seen  as  a  normal  condition  by  the 
ureater  airfirepition  of  the  pigment,  '{"here  may  be  thickly 
strewn  black  and  white  sjx.ts,  like  a  mi.\ture  of  pepper  and 
salt.  In  more  detinite  forms  there  are  yellowish-red  and 
black  spots  at  th(>  iieriphery  (anterior  retinitis),  a  condition 
often  seen  in  interstitial  keratitis  (riih  p.  232),  or  hu^rer  (zrcy 
or  white  j)atches  may  be  seen,  or  the  condilion  ob,served  in 
tlu     ciiuired  form   may  be  fidly  developed. 

If  the  diagnosis  is  doubtful  the  Wasseiinami  test  slnnild  bo 

applied, 

Truitiiii  tit.     A  prolongi'd  course  of  anti-syphilitic  ticatmcnt 
is  indicated.     Dark  glasses  should  tie  worn  and  the  eyes  rested. 

Albuminuric  Neuro-retinitis,  in  its  most  tyjiical  form, 
presents  an  ophthalmosco|)i(    "icturo  which  is  almost  patho- 
gnomonic, being  simulated  on. .   in  some  ca.^es  of  intracranial 
Tumom-    (Plate   XTV).      In   acldition   to  the   general   signs   of 
retinitis — hazine.'--    of   the    ictina    and   disc,    hyiiera-mia    and 
htemorrhages — the  distinguishing  featuic   is  the   presence  of 
brilliant  white  spots  and  patches  in  the  ictina.     The  earlier 
deposits  are  cloudy,  with  soft  edges  ;    the  later  blighter,  more 
shaiply   defined   and   i)unctate.     The  (lisc   is   surrounded    by 
large  white  patches  or  by  a  continuous  ■  snow-bank."     Around 
the  macida  aie  smaller  dots  or  round    ])atches,  also  silvery 
white.      Radiating  from  the  fovea  are  spok<'s  of  white  dots  or 
fine  lines,  forming  a  star-shaped  figure,   which   is  extremely 
characteristic.     The  fovea  itself  escapes,  and  tiie  star  is  often 
incompUtc   in   some   directioTi.     The   vessels   generally   show 
verv   detinite  degenerative   changes    (lidi    p.    .'MO).      In   some 
cases,  es]iecialiy  in  the  albuminuric  retinitis  of  piegnahcy,  a 
flat   detachment  of  the  retina  occius.  almost   ccrtaiidy  due  to 
the  retina  being  raised  from  the  choroid  by  exudates.      Unlike 
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PLATK    XIV.     (To  face  p.  346.) 

Albuminuric  neuro  retinitis.  Koto  the  pupillitis  and  macular  star- 
shaped  f.L'ur.'.  Bpeeially  murked  in  Fip.  I,  and  the  masHcs  of  white 
exudate  in  ttie  reti.ia."  The  patient  from  whom  Fig.  2  was  taken, 
a  man,  a;t.  21,  died  three  montlis  after  tho  druwmg  was  made. 

Aibxunmiu-ic  l\"fcia'c,-fttuii.Us.,  -i:  u-  m.-i  i\[*i<--r.  i- 
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,n,.st   (Icta.'luiH.nts  ..t   tlu-  ivtina   tlu-sc  tn..,u,.nt ly  .lisappcar. 
the  fxudatfs   l.riii^  alisml.cd. 

AM.i.miniuir  ..■tinnis  l.y  ..<-  means  always  displays  the 
tvpUal  l.ic'turo.  Otfn  thciv  is  a  n.unMvtinitis  ulurlM'X  iil.its 
n,,  charactviistic  fratwrcs  specially  ass....iat...l  witl.  ....pLntis. 
1„  th.'s;  cast's  then-  is  modciatc  swrliin-  ..f  tl.c  .hsc  s.l.l...n 
s(,  nui.-l.  is  in  tlu-  .•iM.Urd  disc  --f  intracranial  disease  m..rc 
or  less  widesinead  ouden.u  and  liaMn..rrha-:cs.  lrre>:ularl> 
scattered  Wright  white  spots  and  |.atcl.cs  may  l.e  i-ivseni  or 
wuntinv'.    ''■'"  "'•///'  shoiihl  h<  <.vnmin.,l  in  >  n  r>i  niK>  nj  >■■  '.lu.is. 

The  white  spots  of  alhiiniin- 
uric  retinitis   are  chielly  -•oin- 
posed  of     exudates,   which  are 
often     tihrinoiis    (Kii:.      l'-'<  )• 
They  are  sit\iated  particularly 
in  the    inner    layers,  hut    may 
he    picsent    in  all    the    layers. 
There  is    some    !euc'>i>1ic    iii- 
tiltrntion,  and  peculiar  swollen 
nucleated      structiu'es-  -eytoid 
hodies-are  found  in  the  nerve 
tihre     layer;     they     are    jiro- 
bahly     varicose    nerve     libres. 
The     exiidati's     and     necrotic 
retinal  elements  underiro  fatty 

degeneration.       The      peculiar         the  retina.  \ 

arranjiement      of     the      spots 

in  the  macula  is  attributed  to  the  radial  .hsposiion  of 
Miiiler-s  iihres  hut  it  is  ])rol.ahle  that  when  the  O'demu  is 
considerable  th.'.e  mav  be  actual  rachal  folds  in  the  retina, 
within  which  the  exu(hit..s  aecu.e'  ..iie.  The  changes  m  the 
i.lood  vessels  are  those  eonunon  to  vasculitis  in  other  small 
vessels,  consisting  of  eiulo-  and  p.^ri-vasculitis  and  hyaline 
degeneration  of  the  walls. 

There  is  no  constant  rclationshi))  between  the  retinitis  and 
the  vascular  disease.  The  vessels  may  be  (luite  normal,  >  .<j 
in  some  puerp..ral  <a.ses  and  in  the  rure  cases  oc.nrrmg  with 
acute  ne,.hritis.  In  the  eas.^s  with  chronic  interstitial  nephritis, 
ir  the  .neat  majoritv,  th.>  vessels  are  much  diseased.  i  he 
retinitis  is,  theivfore,  not  directly  due  to  the  vascular  disease, 
but  probalilv  to  toxins  circulating  in  the  bloodstream. 


Fio.  190.—  All>uiiiiiHiric  rt'tiiiitis. 
Masses  «i  iibrineus  .■xiidatc  iii 
the  retina. 


\l 


348 


DISKASKS   OK   'i'HK    KVK 


■n 


ll:il  ' 


'ill 
M 

m 

iNi 
Iff 


Alhuininuiic  retinitis   mav  oiciir  in   all   tuinis  ut   iH|>liritis, 
incliuliiij,'  scarlatinal   and    |Mi(rp<ial    nf|ilnilis,    hut    in    l.y   tar 
the  <.Mcatcst   nunihcr  of  cases  tite  (lisea>e  is  elnmnc  interstitial 
nephritis.     The    last -inetitioned    fact    accounts    tor   the    small 
(juantitv  or  even  total  ahseiice  of  alhutnin  in  the  urine  in  some 
eases.     'rhou<rli  the  dcLMce  of  retinitis  heais  no  tixed  relation- 
ship to  the  nature  or  severity  of  the  renal  mischief,  vet  in  all 
eases  its  presence  is  of  <.'rave  signitieance.     The  retinal  chan^'cs 
may  l)e  tlu-  first  cvidi'iice  of  renal  disease,  hence  the  extreme 
importance  of  tlicii    di.seoveiy,    which   is  accentuated   \)\    the 
fact    that    the   majority  of  hosjutal   patients  die  in  from   si.\ 
months  to  two  years.      This  rule  does  not   ap|.ly  t(.  the  .scar- 
latinal  and    i)iierperal   eases.      In   the   latter  the  prognosis   is 
worse  the  earlier  the  on.set  of  the  retinitis,  hut  fortunately  it 
usually  commences  in   the  later  months  of   |.rej.Miancy.      The 
artiticial  induction  of  ahorlioii  is  indicated,  and  usuall.x   has  a 
l)rompt    henelicial    etTecl  :     vision,    however,    is    usually    per- 
manently imi)aired,  the  dejiree  dependin<;  ui)on  tlie  duration 
of    the    retinitis.     Partial    oi>tie    atroi'hy    and    sliiiht    retinal 
chaiifzes,  such   as   white  or   |ii<:mented   s|)ots  at    the   n)aenla, 
follow.     The    disea.se    does    not     always    oceui-    at    the    Inst 
l)regnaney  i    but  ^'enerally  after  one  attack  reems  at   sid).se- 
qiient   pregnancies,   thoujzli   not   always.     The   patient   should 
therefore  he   warned   of  tlie  dandier. 

Dimituition  of  visual  acuity  is  commonly  the  only  symiitom 
complained  of,  and,  as  mentiom-d,  may  lead  to  the  discovery 
of  tlie  renal  disea.se.  (Jeiierally  the  history  of  severe  head- 
aches can  he  elicited,  and  the  blood  pressure  is  hi>rh.  The 
eoiulition  is  almost  always  bilateral.  It  very  rarely  cau.ses 
complete  blindm^ss.  It  is  commonest  between  thirty  and 
sixty  years  of  a^e.  especially  in  the  last  decade  :  but  it  is 
proi)ai)ly  more  frecpiently  associated  with  the  parenchymatous 
lU'phritis  of  children,  which  is  geiu  rally  .syphilitic,  than  has 
been  hitherto  thoiifrht   (Nettleship). 

It  is  imi)ortant  to  note  that  transient  blindness  may 
occur  in  the  eourst  of  nephritis,  especially  associated  with 
ura-mia.  In  these  eases  the  retina  shows  no  al)norniality, 
or  at  most  changes  which  may  occur  independently  oj  the 
disease.  This  u'duiir  (imiin-osl.'i  is  distinguished  in  being 
sudden  tf.tal  blindness,  whereas  the  defect iv-  vision  of 
albuminuric  neuro-retinitis  is  slower  in  on.set  ami  nesei  eoui- 
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The  Intiliin  )il  "t    llifsc   coiidit  ions  is  |iiiicly  I'diistit  iit  iniial. 
Diabetic  Retinitis.      Itctinitis  is  a  nlativciv  rare 


coiiililica- 


li( 


t  iuii  lit  (lialicti 


■iir>  111 


til 


ate  ^taL'f 


mil  III  clili  ily  |icip|ilc 


It  is  lint  iiii|)iol)aKlr  that  it  i>  frci|iiciit  ly  missed  nuiiiL'  tn  tlic 
|ieii|ilieial  position  of  the  lesions,  opacities  of  the  lens,  &c.  Jt 
is  liilateiai.  li  regularly  seat  tereil  small,  l)rif.'lit  white  spots 
aromiil  the  maeiilar  reL'ion  are  the  eoiiimonesl  manifestation. 
'I'he  .>no\\\  patches  ami  stellate  arraiii.'ement  at  the  macula 
are  ii>uall\  al)seiit,  l)iit  it  inii^t  he  iememl>e!c<l  that  alhii- 
minuria  is  a  treipieiit  concomitant  of  the  late  sla).'esof  dialietes, 
and  all  the  characteristics  of  alhuiiiiiniiie  retinitis  may  occur. 
The  white  spots  may  coalesce  into  larger  plaipies  with  creiialed 
ciL'cs,  which  indicate  their  mode  of  formation.  I'unetate 
ha'tiioirha-cs  are  freely  seatti'icd  o\er  the  fundus  :  they  are 
more  often  round  and  deeply  seated  than  linear  and  siiperticial, 
as  in  renal  retinitis.  The  vessels  and  ojitic  disc  are  generally 
normal,   as   well   a>   the   remainder  of   the   retina. 

The   in-ojiiiosis  de|iends  upon   the  severity   of  the  constitu-, 
tional  condition  ;    (>(    jier  cent,  live  more  than  two  yoars. 

A  ])eculiar  feature  sometimes  met  with  in  diabetes  is  Hjicr-' 
mill.  The  ()plithalmosco])ie  appearances  are  then  stri..iiig, 
the  retinal  vessels  containing  lluid  which  looks  likc^  milk. 
The  arteiies  are  ])ale  reddish,  tlie  veins  having  a  slight  violet 
tint.     The  general  fundus  has  much  the  normal  coloration. 

Hiemorrhagic  Retinitis  is  a  teiin  loo.sely  apjilicd  to  those 
forms  of  retinitis  accompanied  l)y  luemorrhages,  for  luemor- 
rhages  ma V  occur,  as  has  already  heeii  seen,  in  the  ahsence  of 
all   signs  of  immation   of   tiie   retina. 

Leucjemic  Retinitis.  -When  retinitis  occuis  in  the  course 
of  leuca'Uiia  tlie  ophtlialmoscopic  apjiearances  are  charac- 
teristic. The  fundus  is  ])ale  and  oiange  coloured.  The  veins 
are  dilated  and  tortuous,  often  with  white  lines  along  them, 
and  are  blight  red,  not  dark  :  the  arteries  are  small  and  pale 
yellowish  red.  Very  ty])ieal  are  white  spots  and  patches 
surrounded  by  a  red  rim  ;  they  consist  of  leucocytes  sur- 
I'oiinded  by  red  corpuscles.  These  are  present  only  rarely, 
and  are  also  found  in  pernicious  ana'mia.  They  are  most 
common  in  the  i)erii)liery  of  the  retina.  In  some  cases  the 
ordinary  picture  of  luemorrhagic  retinitis  is  seen.  In  every 
doubtful  case  the  l)iood  should  be  examined. 
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"Retinitis  Proliferans."  W  Ikii  '  ;iiii<.i  iliii,i;i'  ik«miis  into 
the  MtitdU^  the  I)1immI  r|(.1  i-;  n-M.ill\  .liiinst  (■(.in|il(t cIv  ali- 
sdllicl.  'I'liis  is  |ii(il.al>ly  <lur  \<>  llic  aliMll.c  (if  lilil(.l>lasts 
in  the  \iti((nis  and  tlicir  scant  iiicss  in  tlir  ivtiiia,  tnr  tlic  irtiiial 
(■(iniicrtisr  tissue  cniisists  (it  nciiid'jiia .  all  ('iiililastic  stnictinf 
wlii.li  pnilialilv  takes  im  liarl  in  tihn. Ms  t  issue  f( innat  i-m.  The 
,„ily  mes.ililasiic  tis>,ie  i;;  the  retina  is  that   fdiniin-i  and  siii- 

lon'riditii:  tlie  retinal  LI I  \essels.      In  sdine  cases,   hdwever. 

1,1 1    eidt    may    (HL-anise.    i^ivitiL'    iim-    t asse-    df   til>rdiis 

tissue  in  the  vitr.diis,   vaseularised    hy   newly  fdinied    hi 1 

vessels  derived  fidin  the  retinal  system  (i'late  -'^"'•.  ''"i^;  -)■ 
This  condition  is  known  as  "  ivtitiitis  |.roliieians.'  The  tissue 
is  most  commonly  situated  near  the  disc  and  the  \essels 
spring'  from  this  neijihiioui  hood,  i)rol)alil.\  owin;:  to  the  tad 
that  Uiere  is  more  mesohlastie  tissue  here  than  in  other 
parts  of  the   fundus. 

There  seems  to  lie  some  special  fat'tor  necessary  to  stimulate 
orizanisatidii,  and  it  is  found  in  some  <.'enerai  diathesis.  In 
nearly  all  these  eases  there  is  either  a  history  of  syphilis  or  the 
patient  is  sutTerinu'  ffdin  nephritis,  dialictes,  or  some  other 
form  of  toxicniia,  the  ori^'in  of  wliieli  max  I'e  ohsciire,  a«  in 
some  cases  of   recurrent    ha'tiiorrliaye    (rith    p.   'Mi')). 

X'ision  is  jzeiierally  yreafly  impaired  and  often  lost,  usually 
from  detachment  (if  the  retina.  No  treatment  is  of  much 
avail,  hut  liyixidcrmic  injections  of  tihrolysin  may  he  tried, 
c(>mf)ined  with  constitutional  ie<.nme. 

Retinitis  Gircinata.  Kclmal  luemonhaize  may  tlivc  TJ.se  to 
yet  another  condition  in  rare  cases,  ^'cnerally  elderly  women, 
"in  retinitis  circinatii  there  is  ii  girdle  of  laigli'  white  patches 
witii  creiiated  borders  around  the  inuciila.  The  diameter  of  tue 
prdle.  wliich  is  usually  an  imperfect  circle  or  eiliiise,  or  liorse- 
slioe  shaped,  open  towards  the  tcinixaal  side,  is  pnerally  con- 
siderHt)ly  sreater  than  a  papilla  diameler,  and  follows  the  larpT 
macular  Inanclies  of  the  superior  and  inferior  temiHiral  vessels. 
The  ves.sels  pass  over  the  sjiots.  The  macula  shows  yellowish- 
white  areas,  slight  pigmentation  and  ot'tcii  lucmorrliages.  The 
patches  develop  sK.wly  and  are  usually  well  advanced  before 
noticed.  The  di.sease  is  unilateral  in  afx.ut  half  the  ca.ses  : 
exudative  retinitis  has  l)een  observed  in  the  other  eye  (Coats). 
Central  vision  is  miicli  reduced,  but  the  tield  remains  full.  The 
i  patclies  sometimes  disappear  slowly  aiui  vision  miproves.  :\ler- 
'     cury  and  iodides  seem  to  aftord  the  best  chance  of  amelioration. 
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Exudative    Retinitis,     o.v-     .Wtv.,,,     i-:,  ,„l,ii,n„    '„    th, 

I;, I, I'll  (( 'ual-)  )  I'  -rllllll.'-.  cuiiuliMiicriilc  lulhldr  ill  Its  nplltllill- 
liinscopir  -lu'li-.  I'lirn-  is  u>uall\  i  \.nM<-  1,11-. ■.!  vrll.)\visl|.\v  Int.- 
iir.'ii  or  sr\.ial  sinalliT  uiras  |,.,stiiiia  in  tli.'  \r,-„U.  Tli.'  \i'>-cU 
MtMMi  -^lll>\^•  >j;iii--  i|rt;<nciiiti\i'  cliaiiL''-.  ami  tlinr  i~  -■  aiKt  iiiii> 
i,i|cnu.\cniMi-  (•(aiiiuuiiiraliiai.  willi  riiniiiKiii-  dilatal  idii  >>i  th.' 
x,.|ii.~.  Thr  palh-iit-.  ai.'  usually  Knys,  ut  Iiitw  i>r  a|.|iairiilly 
liiallhy.  DriachiiMiil  ol'  ill'-  i>-tiiiii,  cufariii  1  or  v.'lauroina  iiuiy 
,, cur  ill  th.-  late  MaL'rs.  'I'Iktv  is  always  rMdciicf  iiiici(isco|)ic- 
ally  "I  Iri'iiiui  ihaL'''  lift\\v<-ii  lln'  irtma  ami  clioioiil  ami  in  tlif 
i|<,'|>   layrrs  ut    thr   rrtiiia;     I  hr   chnidMl    is  at    Inst    lirallhy. 

Purulent  Retinitis.  This  is  iv.ust  cDimiioiilx due  to  ii  si-ptic 
licifuiatiim  u<am(l,  hciiiL'  then  a  p.  ,ciiis..f  ut  paiioiiht  lialiiiitis 
(/•/(/(  p.  4;{<»),  liaicly  it  isii  inctasiiitic  coiHlition,  (>c(iirriiii;iM 
p\a'iiiia.  and  pidliahly  startiiif^  in  a  septic  ciiilxihis.  hi  tlic 
early  staples  tliere  is  severe  letmitis  with  liiem()rrhai.'es.  Siip- 
imratioii  ia|iiilly  follows,  iiivohiiiy;  the  vitreous,  so  that  a 
'■ellow  retlex  is  olitailled.  'I'lie  eoli<lilioii  often  Jiasses  into 
panophthalmitis,  imt  less  coiiiiitoiily  than  in  eases  of  exoiieiions 
infection.  PvoL'eiiie  or^'anisins  are  atteiniate(l  in  the  hlood 
.stream  and  tissues,  so  that  the  process  may  siiliside  with  the 
rotoration   of   useful    vision    {rltli    p.   :}2.")). 

Retinitis  from  Brigh*  Light,  which  mii.;ht  he  termed 
phntii-nlinilis.  oeeiirs  after  exposure  of  the  improteeted  eyes 
to  lirijxht  suiiliiiht,  as  in  looking'  at  an  eclipse  of  the  sun  with 
iinp.otected  eyes  (•  eclipse  hliiuiness  "),  or  the  electric  lij.'ht, 
as  in  the  intense  llasli  of  the  .short -circuiting;  of  a  stroiif; 
current.  The  relative  parts  i)laye(l  by  the  visible  rays  of  the 
spectrum  and  the  chemically  active  ultra-violet  rays  is  not 
fully  understood,  but  nuich  protection  i.s  afforded  against  the 
deleterious  action  of  the  latter  by  the  cornea  and  lens,  which 
have  the  proiiertv  of  absorbing  many  of  these  rays  (r/V/c 
p.  21). 

The  .symptoms  are  persistence  of  the  after-image.  ])as.sing 
on  later  into  a  positive  scotoma,  and  inetamorphopsia. 
Ophthalmoseopically  there  may  be  no  signs  at  first,  or  a  jiale 
spot  is  seen  at  the  fovea  with  a  brownish-red  ring  round  it. 
Later  there  are  usually  d(>i)osits  of  pigment  and  small  grey 
punctate  sjiots  around  the  fovea.  Prognosis  must  be  guarded, 
since,  thougli  improvement  often  f)ceurs,  some  defect  usually 
remains  and  the  positive  scotoma  .may  persist  permanently. 
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Thr  innlmoit  is  that  of  retinitis  in  L-ciural.  Siiink(  .U'|ii.~>.s 
,.|„iiii.l  !..■  UM'd.  (.1-  Cr.Mpk.'Ss  t;la.->.'>.  i-'-.  Mi.h  a>  cut  ..IV  thr 
I, ilia   \  inlet    ia\s. 

Toxic  Amblyopia.  Tdl-arc.,  aJK.linl.  iiiiinitic,  lilix  mas, 
...hImmi  (IisuIi.Iii.I.-.  an.i  ntli..  |(.i>uii,  x.nictiiu.s  iin.d.icc 
,l,.t,.,.|;x,.  vi>iMii.  wliicii  is  iIkii  isiK'^ri  as  l(.,\i<-  aiiil.i>  npia. 
■|'(,l,ar,<,  an<i  alcciini  aiiil.l.\ « i|.i,is,  wliicli  air  limst  ti  v(|Uciil  ly 
Mirt  uilli.  air  Usually  (lisciilicd  as  iniins  (if  ivtrolailt.ar 
nruiitis  (./  r  ),  Imt  cxiki  iiiiciit  al  and  pal  lin|(,;;iial  cv  idfucr 
tends  tu  slin\v   that   the  ennditiuii  Is  |,r  iiiiaiily  ictinal  in  these 

eases. 

Tnharru  arnhh/niiia  results  flnlil  thee\ee»i\e  Use  (if  tolaeec, 
either  l.v  siiidkiriL'  cr  ehewiim  ;  and  also  (.ecasioiially  fioni  the 
al.s.ir|.tion  of  dust  in  tolueco  iaetoiies.  SinoUers  of  sha^'  and 
tni.aeco  ini.Ntuics  siilTer  most.  In  nearly  all  caso  t  here  is  als.. 
,,ver  indul-emc  in  alcohol.  It  is  knoxMi  that  aleoiiol  alone 
inav  produce  toxic  amlilyopia.  and  eases  in  uhich  tohaceo 
caused  the  di-easc  in  total  ahstaineis  from  alcohol  have  heeli 
puhiislied.  The  patients  may  ha\e  smoked  excessively  lor 
years  with  impunity,  the  attack  coincidin-'  with  some  inter- 
current cause  of  dehility,  (liizestive  (list  uriiaiice,  Siv.  They 
are   u   ually   thirty  live   to   tifty   years   of   a;.'e.^ 

The  patient  complains  of  iiieicasiny  fo<;<:iness  of  \ision, 
which  is  usually  least  marked  in  tiie  eveniiiL'  and  in  a  dull 
liuht.  Central  \ision  is  L'lcatly  diminished.  The  Held  of 
vision  is  found  to  he  full,  Imt  there  is  a  cent  ra!  colour  .scotoma 
|,,r  red  and  ^reeii.  This  is  usually  small.  liori/.ontall\  o\al 
hetweeii  the  lixatioii  and  blind  spots,  hut  in  rare  cases  may  ex- 
tend to  the  limits  of  tlie  red  field.  (T  e\en  1  (•  al).solllte.  Both 
eye.s  are  alTeeted.  Ophthalnioscopically  there  may  lie  con- 
gestive ha/.e  of  the  ed.L'es  of  the  oI«tic  disc  followed  l)y  imdiio 
pallor  of   tlie   temjioral   side   of  the  disc. 

The  eour.se  is  eliionic.  and  the  iiro,onosis  is  gf)od  if  the 
toxie  a^^ents  are  discontinued  ahsolutely.  Very  rarely  o])tic 
atr<)i)hy  may  resuU.  f.ut  it  is  douhtful  if  tliese  are  uncomi-li- 
cated  eases. 

The  disease  is  prohahly  due  to  poisoniiiir  of  the  ganglion 

eells  of  the  retina.      In  experiniental  eases,  and  in  one  ease 

examined  in  man,  the  cells  showed  \a(uolation  and  breaking 

_r    .1        TkT.      I     I,   .        'I'l.:..    l.,.wk    ( /.  <l<wr<.iw>i'nH>>n  (if   the 

nerve  fibres,   demonstrable    only  after    they   have  obtained 
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ally  the  ailministiatjon  of  str\cliniiie.  iodide  of  [lotassiiim 
ma\-  lie  i/ivcn,  and  co|iiiius  draii;ihts  of  water,  cumliined  with 
ex Tcise,  iia\c  l»i  n  recommended.      All  patients  with  central 


•otoniata.  other  than   th 


due  to  total   macular  de<'enera- 


tion,   should   alistain   frmii   tohacco  and   alcohol. 

Qiiiiiiitr  innhh/o/iiii  ditTcrs  in  some  striUinj;  characteristics 
from  tohacco  amhiyopia.  Here  total  hiindness  (amaurosis)  fol- 
lows the  use  of  the  drii^,  even  in  sudi  small  doses  as  12  grains 
ill  susceptihle  persons  :  4<'  jirains  is  the  maximiini  amount 
of  siil|ihate  of  (jiiinine  whicli  should  lie  i^ivcn  within  twenty- 
four  hours  (Varr).  The  ])ii])ils  are  dilated  and  immohile. 
Deaf  lies.-,  and  tinnitus  auriuni  ai'c  present.     Ophthalmoscopic- 
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cases  or 


at  a  later  sta^e  the  fields 


of  vision  are  much  contracted.  The  fields  p-adiially  w  '<len  out, 
hut  do  not  repiiii  their  normal  limits.  Central  visii  ii  may  he 
comiilclely  ri-stored.  The  discs  may  remain  pale  for  years  or 
hecoine  normal.  Occasionally  hlindiu'ss  is  permanent  and 
optic  atrophy  ensues. 

iSdliri/lir  arid  (itnl  suliri/ltilcs  occasionally  produce  an  amhly- 
o])ia  of  the  same  tyjie  and  with  the  same  opht!  .ilinoscopic 
featuies  as  that  of  (piinine,   but  not  so  severe. 
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nitro-glye'i'iino,  suppU'inciitcd  by  strvclinitu' 


3r)4 

ainyl  iiitiit. 
ami    li^italis. 

'L'lu'  aiiihlyopias  |)i()ilucfcl  by  inrlli!)!  iilcohol,  iirsmlc,  had, 
iiitro-  an<l  dinltro-hncol.  ami  tHi.r  nuts  dilfcr  fiom  tliosr  of  ictrn- 
bulbar  ty..e  in  the  more  serious  optic  atrojiliy  wliich  Kfnerally 
ensues,  'hiere  is  pn>l)ably  always  a  stap'  at  wliich  a  central 
scotoma  is  pr"sent,  but    it    is  often  niisseil. 

Methy  alcoluyl  ijoisoninj;  from  drinkiii^;  wood-alcoliol  is 
common  in  America,  ami  used  to  occur  m  Hn^iland  from  drink- 
ing methylated  spirit  before  it  was  intentionally  aduUerated. 
Nausea,  headache,  ^.'iddiness,  etc.,  are  followd  by  coma.  If 
the  jiatient  survivs  vision  very  ra|.idly  fails,  passi.ifz  tiiroutjh 
the  stage  of  contracted  fields  and  absolute  central  scotoma  to 
blindness.  Vision  may  improve,  but  usually  again  relapses, 
becoming  gradually  abolished  by  i)rogressixe  o,  ir  atroi)hy. 
Karely  rcMoration  is  .•omplcte.  dpht  halmo.copically  there 
may  Ijp  blurrin-.;  of  the  ed'.'os  of  the  discs  and  dim  nished  size  of 
the'  v.'ssels  in  the  ciuly  stages.  Later  there  are  all  the  signs  of 
o])tic  atroi.hv,   usually  of  the  primary   type  (rlilr  p.   'Mi)- 

Arsrnic  is 'specially  liable  to  cans.'  optic  atrophy,  usually  total, 
when  admini.stered  in  the  form  of  trivalent  ben/.ol-rim:  com- 
j)ounds  such  as  atoxyl  or  soamin,  arsacetin,  hectine,  &c.  These 
were  used  for  attacking  the  tiypanosome  of  sleei.ing  sickn.ss, 
but  have  now  l»-en  abandoned.  Th»>  sahaisaii  group  haxe  the 
arsenic  in  pentaval.'iit  combination  and  are  less  toxic  :  no  cfses 
of  oi)tic  atrophv  have   been  reported   from  their  use. 

Filix  jnas,  used  us  a  h.lmint  hetic.  may  cause  amblyopia  m 
excessive  doses,  especiallv  if  given  with  castor  oil.  Th.'  ophthal- 
moscopic i.icture  is  sni.l  to  irsemble  that  ..f  <iuinine  ambly.-i'ia. 
Later,  optic  atrophy  supervenes.  1  hav  seen  a  case  in  which 
a  dra'hm  of  .'xtract  of  male  fern  was  order.  I  three  times  a  day 
and  was  taken  for  ten  days.  There  was  total  optic  atroiihy  in 
one  eye  and  partial  atrophy  with  much  contraction  ot  the  tiel.l 
in   the  other. 

Detachment  of  the  Retina  {Si/n.s.-  -Ahlallo  nihi(v, 
Am'itio  r<ilh«).  The  retina  may  liecome  sepatated  from  the 
nhoroid  l)V  Lci'i^-'  P'ill<'<l  iil>  fn'in  witliin  or  push.-d  up  from 
withotit.  The  simplest  example  of  the  former  mode  is  in  the 
late  stages  of  plastic  eyelitis  when  tlie  strands  of  connective 
tissue  which  become  attached  to  the  retina  contract  duri-.g  the 
process  of  organisation.  The  simplest  cxamjile  of  the  second 
mode  is  separation  hy  means  of  a  choroidal  luemorrhage,  such 
as  may  occur  from  a  blow  or  disease  of  the  vessels. 
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Clinically  (Ictacliiiicrit  of  tlif  retina  is  ohscrvcd  most  com- 
nionly  in  tlucr  conditions,  viz.,  after  a  hlow,  in  high  myopia, 
and  in  sarcoma  of  the  choroid  :  to  these  nuist  he  added  a  not 
inconsidcrahle  nwndier  of  cases  in  which  no  cause  can  he 
assigned.  Thi'  exact  mechanism  of  detachment  in  these  case^ 
is  h\-  no  means  coin])letely  imderstood  :  indeed,  detachment 
of  the  retina  is  still  one  of  thcdillicult  |)rol)leins  of  pathology. 

The  patient  usually  complains  that  there  is  a  cloud  in  front 
of  one  eye,  so  that  parts  of  ohjects,  usually  the  u])]ier  or  lower 
parts,  are  not  seen.  In  other  words,  there  is  a  p>>siti\e  sco- 
toma, as  is  contirmcd  hy  making  a  chart  of  the  field  of  vision. 
I'sualh'  the  scotoma  co:'respoiiding  to  the  detached  ai'ca  is 
ahsohite,  hut  in  shallow  detachments  some  vision  may  i)er- 
slst,  sufficient  nourishment  h(>ing  afforded  to  the  retina  from 
the  suhretinal  tluid.  There  is  thiTi  generally  a  relative  sco- 
toma for  colouis,  and  acquired  coloiu'-hlindness  of  the  trita- 
nopic  type  {ri(l(  p.  ;}87)  is  not  uncommon.  A  a  rule  central 
vision  is  intact  at  first.  l)ut  all  detachments  of  the  retina  tend 
in  time  to  l-.e  complet(>  ;  when  the  nun  u!ar  region  becomes 
atfected  ce  itral  vision  is  lost,  and  when  the  detachment  is  total 
pei-ccption  of  light  is  lost.  The  f'rst  .syn;])toin  ch.served  some- 
times is  tiansicnt  Hashes  of  light  (photo])sia')  due  to  slight 
movements  which  irritate  thi'  nemo-epithelium.  They  should 
always  Ik>  regarded  with  serious  attention,  hut  not  infrequently 
occui,  csp(>cialiy  in  myopic  eyes,  without  being  followed  by 
detachment. 

A  small  detachment  causes  nnieli  less  definite  signs.  Some 
obscuration  of  vision  is  noticed,  but  the  <liagnosis  can  only 
be  arrived  at  by  caieful  examination  of  the  fundus  and  of  the 
field  of  vision.  In  .-arcoma  of  the  choroid  the  detachment 
may  be  very  small  and  in  any  po.sition,  thus  differing  from 
the  other  form.s  .so-called  sitiijih  (lildcJiwdit—  \vi  which  it 
is  generally  larger,  though  often  shallow,  and  confined  to  the 
lower  part  of  the  fund\is.  Sinijile  detachment  >ften  com- 
nu'iucs  in  the  u))])er  i)art  of  the  fundus,  but  after  a  variable 
tinu' thcsubi-ctinal  fluid  gravitates  to  the  lower  |)art  of  theeye 
and  the  retina  beconu's  replaced  in  the  up])er  part.  Sarcoma 
of  the  choroid  may  start  in  the  neighbourhood  of  the  macula, 
and  in  tnis  case  cenfral  ^i-ion  is  early  atfected,  as  shown  by 
distortion  of  objects  (metamor])hopsia,  micropsia,  &c.)  or 
a  relative  scotoma  for  colours.     A  small  detachment  due  to  a 
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sarcoma  of  J  he  ch(i">id  may  bo  acx-oiiipanied  l»y  a  laij.;esimj;l  > 
(lotachmont   in  tht    usual  situation  below. 

Externally  the  eye  looks  normal  ;  the  anterior  chamber 
maybe  dee])  and  the  tension  diminished,  though  rarely  muth 
in  the  early  stages.  In  cases  due  t(j  sarcoma  of  the  choroid  the 
t^^nsion  is  always  raised  in  the  later  stages  and  the  anterior 
chamber  is  shallow  ;  occasionally  the  tension  is  raised  early 
in  these  cases. 

It  is  by  no  means  ditticult  to  miss  diagnosing  a  detachment 
of  the  retina  even    when   it  is  large,  especially  if  it  is  also 
shallow.     Tiie  symptoms  may   ho  indefinite,   for  the  retina 
may    oV)tain    sufficient    nourishment    from    the    fluid    which 
underlies  it  to  retain  its  functions  only  partially  im])aired  for 
a     considerable    period.        Failure     irt 
diagnosis  is  almost  always  due    to  the 
omission  of  a  proper    routine  examin- 
ation of  the   eye.     The  observer  often 
employs  tri(>  direct     methoil,    i)o.ssibly 
after  a  casual  examination   by  the  in- 
direct, without    previously   examining 
with    the   'mirror    alone.      A   shallow 
detachment     will    then    a]»i)ear    little 
altered    from   the    normal  fundus.     It 
is  true  that  it  is  more   hyi)ermetropic, 
but  the  observer  does  not  realize  that 
he  is  exercising  rather  more  accommo- 
dation in  looking  at  it  than  at  the  rest  of  the  fundus.     Now,  if 
the  eye  is  examined  with  the  mirror  alone  at  ordinary  reading 
distance,  although  ])crhaps  no  details  of  the  retina  a'e  .seen — 
and  they  will  only  be  seen  if  the  retina  bulges  far  away  from 
the  choroid — yet  some  difference  in  the  nature  of   the  reflex 
as  the  eye  is  turned  in  vario  s  diioctions  will  at  once  arrest 
attention. 

Further  examination  by  the  direct  method  will  then  show 
the  following  changes  (Plate  XV'.).  The  detached  portion  of 
retina  has  a  different  tint  from  the  normal  fundus.  In  the 
most  typical  condition  it  is  (piite  white  or  grey,  with  folds 
which  show  a  bright  sheen  at  the  sunnnits  and  ap])ear  greenish 
grey  in  the  depressions.  During  slight  movements  of  the  eye 
the  folds  show  oscillations.  The  retinal  vessels  are  seen 
coursing  over   the    surface.     The}'    naturally  follow  all  the 
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tachment  of  the  re- 
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Simple  detachment  of  the  retina.  The  dr»wiiig  in  diafprammatic,  since 
the  disc  and  the  highly  hypermetropic  detacl>«d  retina  cannot  be 
in  accurate  focus  at  the  same  time.  Note  the  change  in  colour 
and  the  convolution  of  the  retinal  vertaels  over  the  detached  pait. 
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furves  of  the  folds.  N'cry  striking  is  their  ahiioriiial  colour. 
Owiii;:;  to  tlie  fact  that  they  are  seimrated  from  the  choroid, 
which  is  responsible  for  the  red  rctlex  of  the  normal  fundus, 
they  arc  under  much  the  same  conditions  as  an  ordinary 
vitreous  opacity,  i." .,  they  cut  olT  the  light  reth-cted  from  the 
choroid.  They  tiu'refore  look  much  darker  than  usual,  and 
may  he  almost  black.  They  show  no  central  light  streak  and 
ap|)car  smaller  than  normal. 

If  nowthis  portion  of  the  fundus  is  oh.served  with  the  highest 
convex  glass  with  which  it  can  he  seen  plainly  it  will  be  found 
that  the  rest  of  the  fundus  is  out  of  focus  ;  this  proves  that  it 
is  displaced  forwards  and  mu.st  therefore  l)e  detached  from  the 

choroid. 

In  the  early  stages,  and  sometimes  for  a  long  {wriod  in 
shallow  detachments,  the  colour  differs  little  from  the  normal 
red  reflex.  Such  cases  are  much  less  easy  to  diagno.se,  and 
may  give  rise  to  great  diHicult\-,  esjieciallN  if  the  aj)parent 
detachment  is  far  forwards,  for  the  periphery  e\('n  of  the 
emmetropic  eye  is  usually  seen  best  with  a  low  convex 
glass. 

When  the  detachment  is  very  extensive  great  balloon-like 
folds  may  be  seen,  and  these  will  ])robably  cut  off  all  view  of 
the  disc.  At  the  edges  of  the  detachment  a  considerable 
degree  of  pigmentary  disturbance  may  be  seen.  White  spots 
of  exudation,  haemorrhages,  &c.,  may  be  seen  on  the  surface 
of  the  detached  retina.  Not  infrequently  a  hole  is  visible, 
through  which  the  briglit  red  choroid  can  Ix^  seen.  It  has 
been  said  that  there  is  a  hole  in  every  detached  retina,  but  it 
is  not  always  visible  ophthalmosco}iically. 

In  total  detachment  the  retina  is  umbrella-shaped,  remain- 
ing attached  at  the  disc  and  at  the  era  serrata.  Still  later  it 
becomes  bunched  up  behind  the  lens,  the  i)art  attached  to  the 
disc  being  pulled  out  into  a  .straight  cord.  In  these  cases  the 
disturbance  to  nutrition  of  the  eye  leads  to  the  development 
of  a  complicated  cataract  (q.v.),  so  that  ophthalmoscopic 
examination  bc^eomes  impo,ssible. 

The  description  given  ai»i)lies  especially  to  so-called  simple 
detachment,  i.e.,  detachment  not  due  to  sarcoma  of  the 
clioroid.  The  difference  may  be  slight,  but  accurate  diagnosis 
is  of  the  utmost  importance,  since  the  life  of  the  patient  may 
dei)end  upon  it.     The  chief  ciiagnosiic  icutiircy  mv  j^ivcn  m 
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tifUtiii^'  (if  sarioiiiii  of  tlic  clioioid,  and  ^lioiild  bt-  viTy  larcfiilly 
studied   ('•/'/»    \>.  'Ml). 

The  space  liftween  the  retina  and  elioidid  is  tilled  with  a 
hi^'hiy  alhuniindiis  lliiid  seircted  iiy  the  churoid  (Fijis.  I!»l, 
i.lj,    147). 

The  prognosis  in  sirnjile  detaehnieiit  is  iinfavourahle.  Tiie 
oidv  eases  in  which  reposition  is  likely  to  occur  are  those  due 
to  alhuniinuric  retinitis  (rlih  p.  ;{47).  Kscn  if  replacement 
occurs  spontaneously  or  as  tlw  result  of  trealuient  iclapses 
eonnuonly  happen,  and  total  Idindiiess  eventually  results. 
Detachment  in  a  myopic  eye  should  lie  an  indication  for  e.\- 
tremt^  care  of  the  <ither.  which  may  lii>  reL'arded  as  predisposed 
to  the  saint'  accident. 

Tridtnii  lit.  In  sjiite  of  the  futility  of  treatment  in  the 
majority  of  eases  it  should  lie  systematically  applied  and  per- 
severingly  carried  out  in  all  cases  which  come  under  oliseiva- 
tion  at  an  early  stage,  i.i .,  liefore  the  retina  has  hecome  so 
degenerated  as  to  have  lost  all  ex(  italiilit v  to  light.  The 
treatment  is  very  tedious,  and  is  alisolutely  u.selcss  unless 
minute  directions  ai'e  given  and  ohserxcd. 

Of  the  many  modes  which  have  heen  advocated  the  follow- 
ing is  probably  the  be.st.  The  patient  is  put  to  bed  ai\d  must 
lie  in  the  supine  position  without  mo\ing  more  than  is  ali.so- 
lutely  neees.saiy  for  .several  weeks.  The  head  should  be  placed 
between  sandbags.  The  patient  nuist  not  be  allowed  to  get 
up  for  nueturition  or  defa'cation.  .Atropin  is  instilled,  and 
the  eye  is  lightly  but  lirmly  bandaged,  the  sjiace  between  the 
nose  and  cheek  l)eing  filled  with  cotton  wool.  A  thorough 
coiu'.se  of  pilocarpin  injections  is  given-  every  day  for  a  week, 
repeated  after  a  week"s  interval,  and  so  on.  .Meieury  is  ad- 
ministered either  by  inunction  or  by  the  mouth.  Iodides  are 
given. 

()])erative  ])rooedures  may  be  adopted.  Of  these  the  best 
are  subconjunctival  injections  of  M>  per  cent,  salt  solution 
once  or  twice  a  week.  Acoin,  <  -1  per  cent.,  may  l)e  added  to 
the  .saline  to  relieve  pain.  Not  more  than  "i  minims  should  bo 
injected  at  first, as  far  away  from  the  limbus  a.s  possible  at  tlio 
upper  ])art  of  the  globo.     The  eye  sliould  of  course  be  ])revi- 

ously  cocained. 

Pj./;Lo}^1v  ii-jfii-j^  fiffi/io/.j; ;iiy,  jy_  >;/■//  r/ij  tifjtirii/r/      l^his  is  efYcc'ted 

as  follows.     The  eye  is  cocained  and  washed  out  {ridi  j).  206). 
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rtt'd,  iiiifl  the  piiticnt  is  told  to  look  as  far  aw 
l)li'  ill  the  direction  away  troiii  the  (ictaclimnit.  /'.' .,  if  the 
d<-ta(liMiciit  is  downwards  lie  looks  well  ii|).  The  cyi' is  fixed 
in  this  position  with  tixation  forccjis,  held  l)y  an  assistant. 
The  surjicon  takes  the 


.nj 


iinetisa  far  i)aek  with  another  pair 


)f  tixation  foreeps  and  judis  it  well  forwards.  He  then  intro- 
duces a  (iraefe  cataract  knife  .straight  into  the  glohe  at  a  point 
corresponding  with  what  he  considers  the  site  of  greatest 
detachment,  usually  near  the  e<juator.  The  hack  of  the  knife 
is  directed  forwards.  The  knife  is  pushed  in  until  it  i)er- 
forates  the  choroid  (ui<l  the  retina,  /.' .,  for  IC  or  l-»  nun.  It  is 
then  rotated  so  that  the  face  of  the  Made  is  at  right  angles  to 
its  former  position  and  is  withdrawn.  In  this  manner  a  some- 
what \alvnlar  wound  is  made.  As  the  knife  is  withdrawn  the 
suliretinal  fluid  e.scapt's.  The  tixation  forceps  are  then  re- 
moved :  the  conjunctiva,  which  has  1  een  pulled  forwards, 
retracts  and  covers  the  woumi.  Atrojjin  is  instilled  and  a 
bandage  ap|)lied. 

(Jood  results  have  heen  obtained  by  using  the  galvano- 
cauterv  for  jiunctming  the  sclerotic.  In  this  case  the  con- 
junctiva must  be  divided  lir.st.  It  is  well  to  sear  a  fairly  large 
area  of  sclerotic  before  puncturing.  The  conjunctival  woimd 
is  then  sutured.  Posterior  sclerectomy  with  the  trephine  has 
also  been  don(>. 

Scleral  puncture  is  prol)ab|y  u.seless  unless  the  retina  i.s 
pierced,  thus  establishing  a  comnumication  between  the 
subretinal  space  and  the  vitieous,  and  so  aiding  the  absorp- 
tion of  the  sul)retinal  fluid.  The  retina  may  become  anchored 
at    the  site  of  the  wound. 

Glioma  of  the  Retina.     See  p.  395. 


C'oN(!KMT.VI-    AbNOU.M.M.ITIKS    OK    TJIK    CllOKOU)    ANJ) 

Rkti.na. 

Coloboma  of  the  Choroid  and  Retina  is  a  congenital  inal- 
foruiation  in  which  the  choroid  and  retina  are  nu)re  or  less 
badly  d(\clop((l  (iver  a  certain  area,  usually  the  lower  j-art 
(typical  coloboma).  The  ty])ical  coloboma  is  due  to  defective 
closure    of    the    fa>tal,    .so-called    choroidal,    cleft.     Ophthal- 

pi(>wr'()Mi;';i  j  j\-     f}w*i'<i     iy_     ti      ^TJiyf  i*ri  jtiir     V.hite     :!!'ea.      ll.SUailX'     V-'ilh 

patches  of  [tigment  at   the  edges.     There  is  often  also  colo- 
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boina  of  the  iris  (f/.r. ),  and  the  vyv  iimy  he  siiinll  (microph- 
thalmia). Tlu'  condition  is  oft.n  hilatt-ral,  and  is  frequently 
licrc'ditary.  Tin-  patch  is  oval  or  comet  sliap«'d,  with  the 
rounded  ai)ex  towards  the  disc,  which  may  lu- included  or  not. 
A  few  vessels  are  seen  over  the  surface,  some  retinal,  others 
derived  from  the  choroid  at  the  c<l^es,  hut  most  derived  from 
the  i»osterior  eiliarics  dnectly.  The  surface  is  often  depressed 
irrettularly  (eetatic  colohonui ).  The  central  vision  is  jicnerally 
bad,  and  there  is  a  scotoma  in  the  lield  cones|)ondinj,' moreor 
less  accurately  with  the  coloboma,  though  this  usually  ccmtains 
some  retinal  elements  near  the  ed^es. 

Similar  i)atches,  oft^n  ,symmetrical  in  the  two  eyes,  occur 
in  other  situations  (at  ical  coloboma),  notably  at  the  macula 
(central  or  macular  coloboma).  It  is  piobable  that  some  of 
these  are  due  to  intra-uterine  intlammation. 


Kic.  I  !tL'.— ()|)aquf  lurvc  lil)n"s  (O),  Htivined  by  tlie  Weigcrt-l'iil  nictliod 
li,  rctimi.     L,  liviiiiim  c'ril)ri)sii.     N,  ojitic  ncrvf. 

Albinism  is  the  defective  develoi»ment  of  pigment  in  the 
eye.  There  Ls  no  i>igmcnt  in  the  eye  at  all,  nor  indeed  in  the 
whole  body,  in  total  albinism,  so  that  the  iris  looks  pink,  and 
the  patients  suffer  much  from  dazzling.  Partial  albinism  is 
commoner,  and  the  ab.sence  of  pigment  is  then  limiteii  to  the 
choroid  and  retina,  the  irides  being  blue.  With  the  oi)hthal- 
rnoscoiHJ  the  retinal  and  choroidal  vessels  are  seen  -with  great 
clearness,  separated  by  glistening  white  s])aces  where  the 
sclerotic  shines  through.  There  may  be  pigment  in  the  macu- 
lar regions,  which  may  therefore  look  normal.     Nystagmus, 

piioliipiioidrt,    ani'I     aciCCTiVC     •>  iMo;:       jUHtlj      -vi-.Jr     ll-     :::•, -'i''". 

or    less    frequently,    hypermetropia     are    generally    present. 
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TluTc    iiiiiy    Ik-    htra'hiHiims,    usually    coiiNt  rj^riit .     The    con- 
dition is  h(  rcditaiv. 

'/'nuliiii  III  consists  in  correction  of  the  rcfiaclioii  li\  <ilnsscs 
uliicli  should   lie  tintc'd. 

Opaque  Nerve  Fibres,  i'lic  incdnllarv  sheaths  of  the 
tihres  of  the  optic  ner\f  cease  noinially  at  the  lamina  crihiosa. 
Occasionally  patiiies  of  tihres  re^iain  these  sheaths  after  they 
have  |)assed  thioiigh  the  laniitia  ciihrosa  (Kij;.  !!t2).  The> 
a|i|)ear  o|)hthalinoseo|)ically  as  white  patches,  the  pcriphoral 
edi/es  ot  which  are  radially  striated,  lookiiiy  as  if  frayed  out. 
I'sually  tlu'  patches  arc  continuous  with  the  disi'  ;  occasion- 
ally they  are  isolated,  hut  rarely  far  from  the  disc.  When 
present  the  hiind  spot  is  enlar).'e(l.  or  a  scotoma  corresponds 
with  the  jxisition  of  the  patch.  N'ery  rarely  the  patch  is  large 
and  involves  the  macula,  so  tJiat  (central  vision  is  alxilished. 
[f  ^'laucoma  or  optic  atrophy  causes  the  fibres  to  degenerate  the 
medullar\  sheaths  disa|)p<'ar  and  no  trsu-e  of  the  ahnoiinality 
remains.  It  is  impoitant  to  he  able  to  diagno.se  them,  since 
they  may  he  easily  mistaken  for  exudates,  t  .<j..  albuminuric 
H'tinitis.  They  not  infrequently  occur  in  both  eyes.  They 
are  not  strictly  speaking  congenital,  for  myeliiiation  of  the 
o|)tic  nei\<'  ])rogi'es.ses  from  the  bi.iin  towai'ds  the  jieripliery. 
and  is  not  comjileted   until  shortly  aftei-  birth. 


(HAi'TKi;   wiir. 

I)Isi:asi:s  oi'   iiii:  oirn    ni:i;\i:. 

Thk  optic  iKTVc  may  lie  atlackcd  liy  iiillaimiiatii>M  at  any 
pait  of  its  couisf.  'I'lic  licaii  of  till'  iitivc  within  the  jilohc 
is  frc(pitiitiy  alTcctcii  alone,  anil  tlii^  rondition  is  oftiMi  called 
op'ic  neuritis.  ^\'lien  the  nerve  is  atfected  liehind  the  eye  the 
condition   is  caMed   retro  hiilhar  or  retro-ocular  neuritis. 

Hyperaemia  of  the  Optic  Disc  is  a  (Mindition  wliicli  can 
rarely  he  diaL'iiosed  with  certainty.  I'lifcctly  normal  discs 
of  ditferent  individuals  show  \ariations  in  colourinir,  anrl 
sli^dit  (hfTereiiccs  of  illumination  alter  the  ap|icaiances.  'I'liere 
is  !io  doul)t  that  l)\|(eia'mia  occurs  as  a  precursor  of  optic 
neuritis,  and  in  some  of  these  cases  it  is  possilile  to  distint^uish 
greater  redness  of  the  ilisc  in  one  eye  t  han  in  its  fellow  uiKh'r 
the  same  conditions  of  examination. 

Papillitis  (fu/i-iii:niliir  (>/ilii  \i  inili-s)  andPapillcfidema. 
-  l'a|)illitis  occurs  in  two  yi-oups  of  cas<'s  which  should  he 
caiffully  distiniruished,  \  i/  ,  as  part  of  a  neuro-retinitis  (ride 
pp.  3.'}5,  34()).  i»"d  as  a  result  of  intracranial  disea.se.  The 
patholojzx'  of  the  two  eoi:diti  i,s  is  totally  dilTeicnt,  tJHUiuli 
t  he  o|)h  thai  mosco|  lie  feat  ui'cs  m  .  I  c  almost  oi-  (pnl  ■  identical. 
These  ireneral  features  will  he  ((in^idcred  lirst,  the  ditferences 
bein<;  discussed   afterwards. 

It  lias  already  lieeii  pointcij  out  tiiat  the  colour  of  the  di.sc 
is  a  fallacious  cr'iterion  of  almor  rnality.  Attention  siiould  lie 
dii(>ct«'(l  especially  to  the  cdjics.  which  will  always  l;e  found 
blurred  in  jiapillitis,  irsually  first  on  the  nasal  side,  later- 
in  the  whole  circumfeicnce.  The  blood  xcsscls  arc  alter-ed,  the 
ai'teries  beinii  small,  the  veins  tlistended.  In  the  early  sta<^es 
the  disc  is  usrrally  redder-  than  noriiial.  In  the  later-  stages  the 
blurring  of  the  edges  is  much  gr-eatei-,  and  the  disc  looks  larger 
tiian  usual.  Kxrrdates  co\cr-  trie  vessels  iir  places,  and  lire 
veins    ar-e    enormously    distended    and    verj'    tortuous.     The 
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PLATE  XVI.     {To  /cKk!  p.  363.) 

Pig.  1. — PapUloedema  or  "  choked  di«c  "  of  inirftcranial  disease.  Note 
the  swelling  «f  the  di»c,  as  Bhown  by  the  bending  of  the  veeaels, 
the  white  exudates,  tha  venous  congestion  and  the  hsemorrhages. 

Fig.  2. — Myopic  change*  ia  .the  fundus  (indirect  metjiod).  Ijf.ote  the 
myopic  crescent  and  the  visibility  of  the  choroidal  veaeela,  due  to 
the  stretching  of  the  posteridr  polo  of  the  eye  and  the  '^onfleiittent 
thinninf  '  the  retinal  pig  caht  layer,  "^he  pigine  tion  and 
appearaL  of  fipUtS!  at  the  roacula  and  the  spots  oi  ohoroidal 
atrophy  are  auch  as  occiu*  in  severe  cases  of  high  myopia. 


l.l  111 . 

Uly  y^-t  "11   .IK, 

!■■  '.rr^'-it  in  neuro  rei; 

r;w.rai»ial   aiw»<» 

1      t    ",  iiM  ludiiK 

'.     "  iurf^n. 

i  i'apiHili- 

11      I : .  !   ...  I    ' 

'    wiijth  .'inph. 

•H.sis  iif  ; 

in  I'utriv  .  •■ 

•'  h|iirre<l.visi 

.  ,  ^  ( 

•  uncot)!' 

I 

•:         1     11  ■!  vi.^iun  , 

:ip      'iKi 

'  -     ;  ;!.  .:.-■  wUl  th.' 

•Mt»')i'i!t 

••!  in  the  intt'rme<liat"  i^tigr- 

K# 


\\ 


li- 


,alt»Baev  ariJ  1     ^ 
.Bogarfnornarf  o 

eili  oJoVI     .(boill 
oJ  eub  ,aiow»y  lubioio      ^ 
in6Up9«iio3  oriJ  biifl  o-^-j  "i 
bnfl  'noilBliiMngiq   oilT     .leijijl 


10  oiqoxni 


«iqo  <fli  rigiil  lo  80«ao  eievea  ni  iiiooo  aa  rfooB  e«  ^rfqoiia 


DTSf:ASES   OF  THE   OPTIC  NERVE 


363 


papilla  is  paler  than  normal  and  may  be  white  ;  it  shows 
radial  streaks,  and  small  haemorrhages  are  generally  present 
upon  it  and  the  surrounding  retina.  The  disc  is  now  quite 
definitely  and  measurably  swollen   {ride  p.  121). 

In  the  optic  neuritis  of  neuro-retinitis  the  ..welling  of  the 
disc  is  usually  moderate — 2  or  3  D — shelving  off  gradually 
int(j  the  surrounding  retina,  which  shows  the  signs  of  retinitis 
{ridf  p.  335).  The  disc  is  redder  than  normal,  owing  to  dilata- 
tion of  the  capillaries,  l)ut  the  distension  and  tortuosity  of  the 
veins  is  moderate.  The  ■  optic  neuritis  "  of  intracranial 
d'sea.se  may  in  some  ca.ses  l)e  a  true  descending  neuritis,  and 
will  then  show  the  condition  just  described,  except  that  there 
is  little  or  no  retinitis.  The  intracranial  disease  in  the.se  cases 
is  usually  of  an  ititlammatory  nature,  e.g.,  meningitis.  More 
commonly,  however,  the  condition  is  (me  of  intense  oedema 
with  no  true  inHammation,  and  this  gives  rise  to  paj)illcedema 
or  "choked  di.sc  "  (Plate  XVI.,  Fig.  1).  Here  there  is  very 
great  swelling — up  to  8  or  1('  D — usually  dehmited  much  more 
definitely  from  the  surrounding  retina,  which  shows  little 
change.  The  veins  are  enormously  di.stended  and  very  tor- 
tuous :  the  vessels  are  hidden  in  places  by  white  exudates. 
There  are  frequentl}-  haemorrhages  on  the  swollen  papilla 
and  at  its  edges.  In  many  cases  it  is  impossible  to  distinguish 
dpi  lialmoscooically  !x>tween  the  two  forms.  The  swelling 
may  1h'  imusually  great  in  neuro-retinitis,  and  jier  contra  the 
appearances  due  to  intracranial  disease  may  .simulate  the  ^ 
neuro-retinitis  of  renal  disease,  including  the  .star  figure  at  the 
macula,   particularly  in  children. 

The  symptoms  of  })a])illitis  may  b(>  extremely  vague.  Cen- 
tral visicm  may  be  quite  normal,  in  which  ca.se  the  pu])ils  will 
■■\\m)  be  normal  in  size  and  reactions.  It  is  very  im)i  )rtant  to 
remember  this  fact,  which  emphasises  the  necessity  oi  examin- 
ing the  fundus  in  all  cases  of  headache,  &c.  Even  in  this  stage 
there  may  be  some  concentric  contraction  of  the  field  of  vision. 
Transient  attacks  of  blurred  vision,  lasting  for  a  few  minutes 
lip  to  an  hour  or  so,  are  not  uncommon  in  the  early  stages  of 
papilloedema.  I^ater  central  vision  is  reduced,  even  to  com- 
plete blindness.  The  pupils  will  then  be  large  and  immobile. 
In  less  severe  cases  or  in  the  intermediate  stage  central  vision 
r^  defective,  the  field  is  markedly  reduced  concentrically, 
inu]  relative  scotomata — first  to  green  and  red^ — or  absolute 
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sootomata  may  be  i)ieseMt.  There  may  hv  hemianopia  or 
other  defects  in  the  field  dependent  upon  the  nature  of  intra- 
cranial mischief. 

Both  in  neuro-retiuitis  and  in  intracranial  disease  the  con- 
dition is  generally  bilateral,  though  not  necessarily  e(iual  on 
the  two  sides.     The  relative  amount  of  swelling  may  be  of 
localising  value  in  the  case  of  intracranial  disease  ;   in  frontal 
tumoirs  and  middle  ear  disease  the  swelling  is  usually  greater 
on  the  side  of  the  lesion.     The  time  of  onset  of  the  i)a])illoedema 
•  is  really  more  to  be  taken  into  account  than  the  amoimt  of 
'l  swelling,  the  localising  value  being  attached  to  the  side  tir.st 
!  affected.     Thus  the  swelling  may  be  actually  less  on  the  side 
first  affected  t>wing  to  subsidence  associated  with  connnencing 
atrophy.     Unilateral  papilhedema,  \\ith  or  without  "  secon- 
;  dary  '•"optic  atrophy  cm  the  other  side,  suggests  a  tumour  of 
;  the  opposive  olfactory  lobe  or  orbital  surface  of  the  frontal 
lobe  or  of  the  pituitary  body  (ride  \k  367).     I'nilateral  i)ai)il- 
(  litis  occurs  ir,  the  early  stages  of  i)apilloedema  from  intracranial 
,    causes  and  in  orbital  diseases  such  as  tumours  of  the  opticnerve 
i    or  orbit,  cellulitis  of  the  orbit,  ha-morrhage  into  the  sheath  of 
the  optic  nerve,  &c. 

The  course  is  chronic,   the   prognosis  bad.     Occasionally, 
especially  in  svpiiilis,  the  disease  subsides  under  treatment  and 
g(H)d  viskm  is  preserved.     The  same  applies  to  cases  due  to 
intracranial  pressure  if  the   pn-ssure  is  relieved  early.     Palli- 
ative decompression  by  trephining  the  skull  has  a  remarkable 
effect.     Headache,  vomiting  and  stui)or  are  relieved,  vision 
improves  rapidly  unless  the  ncrvi>s  have  been  irretrievably 
damaged,  and  the  papilloedenia  (juickly  subsides.     Rarely  the 
f    discs  regain  a  normal  appearance,   but  generally  the  nerve 
fibres  are  destroyed,  postneuritic  atrophy  (q.v.)  follows,  and 
the  patient  becomes  blind. 

Diagnosis  is  easy  in  seven  cases  :  it  may  be  very  difficult 
in  slight  cases.  Here  the  colour  t)f  the  disc  is  no  sure  guide 
unless  there  is  undoubted  difference  between  the  two  eyes. 
Attention  should  be  directed  to  the  edges  of  the  dis-: ,  if  these 
can  be  seen  clearly  defined  with  any  lens  there  is  no  neuritis, 
but  it  does  not  follow  that  there  is  neuritis  if  they  appear 
blurred.  Astigmatism  causes  ai)parent  blurring  of  the  disc 
margin  and  there  is  a  condition  nearly  simulating  slight  neuritis 
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;  yes  and  (iiic  largely  to  a  pcouliar  loflex  (Fig.  193).  In  such 
<is(  sat  tcntion  must  next  Ix'  directed  to  the  amount  of  swelling. 
In  tiic  absence  of  other  iiiduhitahle  .signs  such  as  exudates  or 
haanorrhages  i)a|)initis  shoidd  not  be  diagnosed  unless  at  least 
■2  D  of  swelling  can  be  demonstrated.  In  some  cases  it  is 
necessary  to  keep  the  |)atient  under  careful  observation  for  a 
c()nsideral)le  period  before  certainty  can  be  arrived  at. 


Fig.  193. — Pseudo-neuritis. 


riic  following  strtges  may  Ije  distinguished  in  the  development 
III  pHpilluMicmiv  (^luriMis  Guim,  de  Schweinitz  and  IfoUoway)  :    - 

(1)  liicreasod  rt-dncsH  of  tlu>  disc,  with  blurring  of  its  upper 
.111(1  lower  margins,  with  a  gradual  progression  of  the  blurring 
'"  till'  nasal  edges,  while  the  teinporal  margin  i*'  still  visible, 
'il)iesents  the  first  stage. 

(2)  Increased  icdema  of  the  nerve-head,  beginning  filling  in 
of  the  physiological  pit,  involvement  of  tlie  temporal  margin 
I  if  the  ciisc,  with  a  tendency  of  the  oedema  to  spread  into  tho 
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Kiirrouuilinp  iftiiial  tiioH,  inul  imt'vcii  diHti'imioii  and  darkfiiing 
of  the  rt'tiiml  vi-iris.  i<i)ri'Sfiit    the  sccoiid  stiigc. 

{'.I)  Dt'cidfd  iiicrcHsf  of  irdeiiiiv,  clcvutiim  and  size  i>f  thf  iicrvc- 
hfad,  with  vascular  striation  of  the  swollt-n  lissuf  and  Htria-  of 
o'd.'ina  in  tlif  form  of  lines  in  the  swollen  retina  hetwpon  tho 
ilixe  and  niaeiila,  marked  distension  of  the  ictinal  veins  and 
retinal   h;eniorrliap-s.  rei)resent  the  third  stage. 

(4)  Increase  in  the  |)rominenee  of  the  (Use,  which  assumes  a 
mound-shape  and  begins  to  lose  its  rediUsh  and  juicy  colour 
and  to  become  opaijue.  exudation  in  and  on  the  swollen  disc  and 
surrounding  retina,  elaboration  of  the  retinal  h:eniorrhages  in 
size  and  number,  rejjresent  the  fourth  stage. 

(5)  Decided  subsidence  of  the  vascularity  of  the  j)apillo'dema 
and  increasing  pallor,  with  or  without  sinkinc  of  its  prominence, 
apparent  contraction  of  the  retinal  arteries  and  thickening  of 
their  oorivascular  lymph-sheaths,  spots  of  legeni  raticm  of  the 
retina,  especially  in  the  uiacula.  re()resent  the  fifth  stage,  which 
passes  into  the  final  stage  of  so-called  papillitie  atrophy. 

.Kliob.fjy.  The  chief  causes  of  iiapillitis  are  those  of  nouro- 
retinitis  [q.r.)  and  intrarranial  disease.  The  latter  is  the 
most  frefiuent  cause,  especially  iiitraeianial  tumour,  at  least 
SO  per  cent,  of  these  cases  giving  rise  to  the  condition.  Any 
intracranial  tinm-.ir  in  any  position,  with  the  exception  of  the 
medulla  oblongata,  may  cause  papillcelema,  the  highest 
])ercentage  being  foimd  with  tinnonrs  of  the  mid-brain, 
parieto-occipital  region,  and  cerebellum  (ride  p.  566).  Menin- 
gitis is  the  next  commonest  cause,  especially  tubercidous 
meningitis — basal  meningitis  relatively  rarely.  Other  intra- 
cranial causes  are  abscess,  thrombosis  of  the  cavernous  sinus, 
aneurysm,  hydrocephalus  (rarely),  &c. 

Toxaemia  accounts  for  most  of  the  other  cases.  Syphilis 
^  may  act  in  this  manner  or  r  an  intracranial  gumma  ;  it  is  a 
frequent  cause.  Pajjillitis  may  be  due  to  any  of  the  acute 
febrile  diseases,  but  only  in  exceptional  ca.ses,  and  to  acute 
anannia  from  sudden  lo.ss  of  blood.  It  occurs  sometimes  with 
poisoning  with  lead  and  other  substances  which  usually  give 
rise  to  toxic  and)lyopia  of  retrobulbar  tyjie  {vide  j).  353).  It 
has  often  been  (Icscribcd  in  chlorosis,  and  suppression  of 
menses  has  hccn  given  as  a  cause.  This  aetiology  is  in  my 
opinion  doiibttul  ,  some  cases  have  subsequently  proved  to 
l>e  due  to  other  more  serious  causes,  and  many  are  probably 
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pa|)illitis  ha.s  lK>en  observed  in  some  of  those  rare  cases  in  which 
there  is  persistent  esca|)e  of  cerebrospinal  Hiiid  from  the  nose. 
Malformation  of  the  cranium,  e.g.,  oxycei)haly,  intraorbital 
tumours  and  intlammations — caries,  jK-riostitis,  &c. — and 
tumours  of  tlie  o|>tic  nerve  act  directly  upon  the  nerve. 

I '(I  tholiy  If.  In  ncuro-retinitis  there  is  true  intlammaticm  of 
the  nerve,  but  even  then  ccdema  plays  a  i>rominent  part  owing 
to  the  obstruction  to  the  outflow  of  venous  blood  at  the  site 
of  the  lamina  cribrosa  (ride  p.  126).  Most  cases  of  "choked 
disc  ■■  are  at  lirst  caused  by  sim|)Ie  oedema,  without  intlamma- 
tion  :  in  the  later  stages  there  may  be  some  inflammatory 
reaction — intiltrati<m  with  leucocytes,  &c. — due  to  the  irrita- 
tion of  the  necrosed  ti.ssues.  In  a  minority  of  cases  due  to 
intracranial  di.sease,  esjx'cially  meningitis,  there  may  be  a 
descendiim  neuritis,   with  true  inflammation  of  the  nerve. 

'ihe  mechanism  whereby  oedema  is  induced  by  intracranial 
disease  has  been  the  subject  of  much  dispute  and  is  still  an 
unsolved  problem.  There  is  no  doubt  that  one  of  the  most 
important  factors  is  increased  intracranial  pressure.  This  is 
|»roved  by  the  fact  that  the  oedema  almost  invariably  subsides, 
even  though  the  intracranial  disease  continues,  if  the  pressure 
is  relieved  by  freely  opening  the  skull.  If  communication  is 
cut  off  from  one  intravaginal  sj)ace  by  pressure  of  a  tumour 
of  the  i)ituitary  body  or  olfactory  region  pa[)illoBdema  does 
not  occur  on  this  side,  but  the  oi)tic  nerve  |)asses  into  a  con- 
dition of  i)artiiil  or  complete  "  secondary  ""  atrophy  (virle  p. 
.'{"2).  The  mode  of  action  of  increased  intracranial  pressure  is 
unknown.  The  following  theories  have  been  advanced  :  (1) 
ii>il)ediment  to  the  return  of  lymph  along  the  intravaginal 
sjiace  of  the  nerve  ;  (2)  imjiediment  to  the  return  of  venous 
blood — this  is  improbable  owing  to  the  free  anastomosis  in  the 
orbit  (ride  p.  11):  (3)  artt'rial  antemia,  leading  to  altered 
conditions  of  osmosis  at  the  nerve-head. 

The  tmilment  of  optic  neuritis  is  e.-iscntially  that  of  the 
underlying  cause.  Lcwal  treatment  is  of  no  avail,  but  all 
sources  of  irritation,  such  as  bright  light,  &c..  sliould  be 
guarded  against.  Intracranial  pressure  should  be  relieved 
before  vision  is  lost,  even  if  the  cause  is  a  tumour  which  cannot 
l)e  completely  extirpated. 

If  the  localising  symptoms  are  positive  trephining  should 
be  ))erformed  over  the  site  of  the  tumour  if  possible.     If  this 
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is  imnossihlo  or  if  lo<alism«  si(,nvs  are  n.asked  by  pres-suro 
IS  'n»P"««"  "  i,^,,  ,,,„„ia  iH.  mado  in  th.-  skull  supra- 

.;.  s.h-t.-ut..rially  arcordm^  t..  tho  '"'l'-^*";"V  d.  n.  1  d 
Tlu>  r.liof  of  pressure  will  alU-viaU-  the  ce.vl.ral  anle ma  an 
u  „ask  h.  loralisin,  si.ns,  so  that  U  may  In-  P'-d,!.  ata 
::'.,.  t..  undertake  a  ra.lical  ..perat.on.  laralys.s  of  l^ 
'x  ..n  1  recti  is  often  due  to  the  pressure  on  the  s.xth  ne  sen 
::;;;■;  Lg  intraeranial  eourse,  an,nn  these  eases  .  ..t  no 

localising  value  prognosis  as  to  sight  is 

If  decompress,nn  .s  .lone  ea>l>   ^"^^^^ ^^^^^^^^,,^,        I,    ,,,. 

layed  until  tiiere  is  great 
swelling  and  exudation, 
uith  marked  depreciation 
of  vision,  and  especially  if 
signs  of  sul)sidence  and 
counneneing  atrophy  are 
present ,  ftnt her  diminution 

of  vision  is  to  he  antici- 
pated. Subsidence  of  the 
papilloedema  is  usually  rapid  aft.T  operation,  a  decided 
•hlncre  being  seen  in  a  week  to  a  fortnight,  though  there  is 
considerable  variation  in  .litTerent  cases.  In  cerebral  absce.s.s 
there  mav  be  ten.porary  increase  of  the  l.apilht.s  or  swelling 
aft.>r  oi.eration,  without  however  seri<.usly  compromising  the 

oro'^nosis.  r  xu 

Retrobulbar  Neuritis.- The  intraorbital  portion  of  the 
optic  nerve  mav  become  intlamed  as  the  result  of  extension 
from  the  surrounding  tissues.  Retrobulbar  neuritis  ,s  usually 
divi.led  int..  an  acute,  so-called  sympt<.n.atic  form,  anx  a 
chronic  i<liopathic  form.  The  latter  is  the  condition  which 
we  have  described  as  t(.xic  amblyopia  and  have  attributed 
to  a  primary  retinal  lesion.  w      i      Tho 

Acute  retrobulbar  neuritis  is  usually  unilateral.  Ihe 
patient  complains  of  rapidly  increasing  defect  of  vision,  and 
Lmetimes  ol  pain  on  moving  the  eye.  The  pain  is  increased 
by  pressure  upon  the  globe,  and  neuralgia  and  headache  may 
be  prev  .t  ()i)hthalmoscopic  examination  will  probably 
reveal  a  quite  normal  fundus.  It  is  therefore  very  easy  to 
overlook  the  true  con.lition  and  to  attribute  the  symptoms 
to  hysteria.     Careful  methodical  examination  wiil  mimiiii:^;; 
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this  (lanjifT.  Diagnosis  at  this  stage  will  {l('i)on(l  ii|)on 
ttioiouuh  investigation  of  the  pupil  reactions  and  of  the  field 
of  vision.  The  |)atient  should  l)e  asked  if  he  ever  scpiinfc'd 
(rirlr   p.   '.WA). 

At  first  glance  the  pii|)il  reactions  will  he  apparently  normal, 
both  directly  and  conscnsually  to  light,  as  well  as  to  accommo- 
dation. More  minute  ins[)ection  will  show,  however,  that 
though  the  pupil  of  the  afTected  eye  reacts  to  light  the  con- 
traction is  not  maintaiiK'd  under  the  bright  illumination,  i.r.. 
instead  of  remaining  contracted  the  pupil  slowly  dilates  while 
the  light  is  still  kept  upon  the  eye.  This  phenomenon,  if  it  ' 
can  be  pla  d  beyond  dispute,  is  of  the  greatest  diagnostic ^J^ 
significance. 

The  field  of  vision  shows  a  central  scotoma,  which  may  be 
relative  for  volours  or  absolute.  It  is  not  always  quite  cen- 
tral, >)ut  may  be  paracentral  or  sectorial  or  in  the  form  of  a 
ring  around  the  fixation  |)oint.  There  is  usually  some  ]K>ri- 
pheral  loss  of  the  field  and  there  may  be  complete  blindness. 

In  the  later  stages  or  more  severe  eases  there  are  usually 
ophthalmoscopic  changes.  These  are  distension  of  the  veins, 
with  diminished  calibre  of  the  arteries,  or  actual  papillitis, 
moderate  in  degree.  They  are  most  likely  to  occur  if  the 
focus  is  close  behind  the  eyeball.  With  or  without  the.se 
preliminary  changes  atrophy  of  the  optic  disc  may  ensue.  In 
every  case  in  which  the  inflammation  in  the  nerve  behind  the 
globe  is  so  great  as  to  lead  to  destruction  of  the  nerve  fibres 
in  this  situation  the  degeneration  extends  not  only  towards 
the  brain  but  also  towards  the  eye.  In  the  milder  cases  pallor 
of  the  disc  is  limited  to  the  temporal  side,  coiTcsponding  with 
degeneration  of  the  papillo-macular  fibres.  It  has  already 
been  noted  that  the  ganglion  cells  at  the  macula  are  more 
liable  to  be  affected  by  deleterious  agents  than  those  in  other 
l)arts  of  the  retina.  Tlie  same  fact  applies  to  their  axis 
cylinder  processes,  contained  in  the  papillo-macular  bundle, 
wherever  in  their  course  the  noxious  agent  acts.  This  accounts 
for  the  clinical  similarity  between  true  retrobulbar  neuritis 
and  toxic  amblyopia. 

The   causes   of   acute   retrobulbar   neuritis   are   local   and 
general.      Among  the    former    periostitis   and   transmission 
of  inflammation  from  the  ethmoidal  and  sphenoidal  sinuses    * 
rn.*iv  bf*  *Tif».Tit.'rsnf>d  *    hf^fie^  ,it.*".PT)f-'fiTi  p.nould   ne  direot/ed  to  A 
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any  niisnl  compliciitif.ii.  Hii'iiu.rrlia^c  into  the  ()[>tic  nerve 
shoath  ororliit  and  fnictiuv  of  the  l)asc  of  the  skull,  involving 
the  optic  foi.lnicn,  nia.\  |iro(liic<'  a  similar  clinical  picture. 
Pressure  on  the  ehiasina  by  hypertrophy  or  tumour  of  the 
pituitary  Ixxly  may  in  the  early  stai;es  cause  the  symptoms  of 
a  unilateral  retrohulhar  neuritis  (ride  p.  381).  Amon^' 
general  diseases  which  cause  retrobulbar  neuritis  insular 
sclerosis  is  one  of  the  most  important.  Other  alleged  causes 
are  rheumatism,  chills,  infectious  diseases,  septic  foci  some- 
where in  the  body  (mouth,  intestinal  tract,  &c.),  and  so  on. 
The  pro<jnosis  depends  upon  the  cause  and  the  i)ossibility  of 
eombatinj,'  it,  but  is  jjenerally  f^ood.  In  multiple  .sclerosis  the 
affection  of  the  nerve  rarely  leads  to  complete  blindness. 

Trrniimvl  eon.sists  in  attacking  the  cau.se,  the  mouth  and 
nasal  sinuses  being  s])ecially  carefully  investigated.  The  eyes 
must  be  protected  from  i)right  light,  and  kejjt  at  rest  by 
atropin  and  abandonment  of  near  work.  When  the  cause 
is  obscure,  meroiry,  iodides,  salicylates,  diaphoresis,  and 
tonics  may  be  used. 

Hereditary  Optic  Neuritis  (Synn.    Hrmliinnj  Optic  Atro- 
phy,  Leber's  Disease)  is  a  form  of  retrobulbar  neuritis,  usually 
coinineneiiig  at   about    the   twentieth   year   of   life.      Descent    is 
generally   through   an   unaffected   fenmle   to   the   males,   thoiigh 
feiiiales    are    also    sometimes    affected.      Vision    generally    fails 
rapidly    at    first,    then    gradually,    then    remains    stationary    or 
gradually    improves.     Both    eyes    are    always    affected,    though 
one  may  precede  the  other  by  a  few  days  up  to  (>ighteen  montlis. 
In   two-thirds  of  the  cases     there   is  a  central  scotoma,  either 
partial    for   colours   or   also   for   white.     The   peripheral   field   is 
usually    normal,    but    concentric    contraction    or    sector-shaped 
defects  may  occur.     Total  and  permanent  colour-blindness  has 
been  known  to  follow.     T)ie  central  scotoma  generally  persists, 
but  progr.'ssive  constriction  of  the  field  to  complete  blindness 
is  rare.     Members  of  the  same  family  often  show  identical  pecu- 
liarities  in  the   jjrogress   of   the   cases.     The   fundus   is  at   first 
normal  or  there  is  slight  blurring  of  the  edges  of  the  disc.     In  later 
stages,  after  months,  optic  atrophy  ensues,  with  pallor  conHned 
to  the  temporal  side  or  invohing  the  whole  disc.     Apart  from 
headache,  migraine,   &e.,  the  general  health  is  good.     Herbert 
Fisher  has  suggested  that    Leber's  disease  is  due  to  transitory 
„hap.:7eH  in  the  pituitary  body  (viden.  379),  resulting  in  pressure 
upon  the  cliiasma  and  associated  with  the  periods  of  physiological 
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(•liiinp<  111  tlir  srxual  lil<\      If  this  !).•  true  1 1  cutiiifiit  w  it  li  t  liyn'iil 
and  |iituituiy  cxtiiirts  may  ilo  i;<mhI. 

Optic  Atrophy  is  the  tci  in  iisu;ill\  !i|)|ilif(l  to  tli<-  conditidM 
III  till'  disc  whin  t  llf  njitir  nrl\c  is  (Irurllciatrd.  It  has  hrt'Il 
|ii.iiiti'il  imt  thiit  injury  to  thr  iicivc  tihri-s  m  any  |iart  of  their 
(■oiirsc  from  tin-  retina  to  the  external  genieiilate  hody  leads 
to  (lejieneration  not  only  on  the  proxinial  (cerelual)  side  as 
niiflht  he  antieipated  for  art'eicnt  lihres  hut  also  on  the  distal 
(ocular)  si(h'  {ridi  j).  3G9).  Optic  atrophy  follows  extensive 
disease  of  the  retina  from  destruction  of  the  ganglion  cells. 
( .If.,  in  '■  retinitis  '"  ])iginentosa  ;  it  also  follows  destruction 
of  thenervcun  theorhit,  as  in  ru|>tureof  thenerve  at  the  optic 
foramen  in  fracture  of  the  base  of  the  skull,  severe  retrobulbar 
neuritis,  &v.  Tlie  break  in  continuity  of 
the  fibres  may  be  at  the  disc  itself,  such 
as  results  from  the  strangulation  of  the 
papillitis  of  neuro-retinitis  or  papilloe- 
dema.  These  cases  are  distinguished  as 
posl-iv  nriiic  atrophij,  owing  to  s|)ecial  fea- 
tu.es  which  they  often  exhibit.  Besides 
these  causes  there  is  a  wdl-detined  grouj) 
of  cases  in  which  optic  atrophy  occurs 
without  previous  evidence  of  severe  local 
intiammation,  but  associated  with  general 
disease,  usually  of  the  central  nervous 
system,  or  without  discoverable  disease. 
Such    cases   are  described  as  prima  ni  atrophy. 

The  essential  ophthalmoscopic  features  of  optic  atrophy 
in  general  are  alteration  in  the  colour  of  the  disc  and  changes 
in  the  blood  vessels.  The  disc  is  always  pale,  but  may  show 
varieties  of  tint  specially  associated  with  various  types  of 
atrophy.  The  pallor  affects  the  whole  disc  and  must  be  care- 
fully distinguished  from  the  white  centre,  often  encroaching 
ii])on  the  temporal  side,  due  to  physiological  cupping.  The 
change  in  the  vessels  is  dways  on  the  side  of  contraction,  but 
may  be  absent. 

In  primary  (grey,  tabetic,  spinal)  atrophy  the  disc  is  grey 
or  white,  sometimes  with  a  greenish  or  bluish  tint  (Plate 
XVII.,  Fig.  1).     The  stipphng  of  the  lamina  cribrosa  is  seen  ; 


Kic.  105.  —  Dill- 
on ft  m  rn  H  t  i  c 
lutridioiiHl  Hfc- 
tion  of  the  oiitic 
disc  in  atr()])hic 
Clipping.  Note 
that  tlio  litmina 
crihrosa  is  not 
displaced  (c/.  Fig. 
157). 
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looks  Moniiiil.  Owiiiu  to  the  (loK'.»i>«ration  of  thr  iici\f  lilircs 
tlu'tc  is  sli>,'hl  ciiiiiiintr  (atro|iliic  ciipiiint:)  (Ki^;.  Ii>r>),  which 
must  l»-  ciircfully  (listiii^'iiishcd  from  gliiucorimtous  ciippinn. 
It  is  shallow  1111(1  saucer  shii|)<'(l,  as  sho-.vn  hy  the  sli^{lif  Im-ihI- 
uv^  of  the  vessels,  hut  is  scarcely  niciisurahle  with  theophthal- 
innscopc.  There  is  uo  retraction  of  the  lamina  crihrosa. 
The  vessels  are  normal  or  only  slijihtiy  contracte<l.  Both  eyes 
are  generally  atfected. 

In  the  "  secondary '■  atro|)liy  of  retrobulhar  mischief  the 
condition  nearly  resemhles  primary  atrophy,  but  there  is 
greater  pallor,  and  the  vessels  are  more  likely  to  he  con- 
tracted. In  the  ■consecutive"  atrophy  of  retii\al  and 
choroidal  disease,  as  typically  represented  hy  the  late  stages 
of  -retinitis"  pigmentosa,  the  disc  has  a  yellowish  waxy 
apiM'arance,  the  edges  are  less  sharply  defined,  and  the  vt-ssels 
arc  very  markedly  contracted,  sometimes  to  almost  cojnpletc 
disap|)earance. 

Postneuritic  atrophy  may  be  indistinguishable  from  the 
other  forms  ophthalmoscopically.  More  commonly  it  can 
})c  diagnosed  with  considerable  probability  by  characteristic 
signs  (Plate  XVII.,  Fig.  2).  Thfse  de{)en(i  upon  the  fact  that 
the  absorption  of  the  exudates  leads  to  a  certain  amount  of 
reactionary  organisation,  with  the  formation  of  a  variable 
quantity  of  fibrous  tissue  upon  the  disc.  This  tissue  obscures 
the  lamina  crihrosa  and  fills  in  the  atrojihic  cu]).  It  extends 
over  the  edges,  which  are  thus  indefinite,  and  along  the 
vessels  as  a  thickening  of  the  jx^rivascular  sheaths.  Further, 
it  throttles  the  vessels,  so  that  they  1iK>come  markedly  con- 
tracted, especially  the  arteries.  Owing  to  previous  neuro- 
retinitis  the  surrounding  retina  often  shows  permanent 
changes,  chiefly  manifested  by  pigmentary  disturbance. 
When  such  changes  are  well  marked  ]irevious  papillitis  may 
be  hypothecated  with  great  probability,  f)ut  in  their  absence 
the  conclusion  that  there  has  not  been  papillitis  is  not  justi- 
fiable. The  amount  of  reactionary  organisation  varies 
greatly  in  different  cases,  and  the  tissue  laid  down  is  in  the 
course  of  time  gradually  absorbed  to  some  extent.  It  must 
also  be  remembered  that  the  amount  of  fibrous  tissue  on  the 
normal  disc  varies  consideraijly  and  that  slight  fiUing  in  of  the 
pbysiolorical  cup  with  shreds  of  fibrous  tissue  extending  out- 
wards along  the  vessels  occurs  as  a  congenital  peculiarity. 
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In  total  optic  atrophy  the  pupils  are  dilated  and  unmob.b 

to  ult  and  the  patient  is  blind.     When  unilateral  the  eon- 

Isua     reaction   to  light   is  exaggerated.     In  partial    op tc 

atro  hv  central  vision  is  depressed  and  there  is  coacentric 

eon  ra'tion  of  the  Held,  with  or  without  seotomatu.  relative 

or  abs<,lute,  according  to  the  cause.     In  l>"-->' f -i;,hy  ^he 

disease   is   usuallv   slowlv   progressive,   ending   after   months 

o    yelrs   n    o.npi..te  blindness.     It  is  important  to  note  that 

no  deduction  as\o  the  amount  of  vision  can  be  "uu  ;'  ;--^l- 

ophthalmoscopic  appearances.     The   presence  of  al   the  signs 

of  alrophy  is  Lot  inconsistent  with  a  certain,  sometimes  co.i- 

siderable,  amount  of  visio*  ,       •     .   i  Tf 

The  chief  cause  of  p  "  ^ry  optic  atrophy  is  taljs.  It 
,nay  be  the  first  sign,  and  the  other  symptoms  and  signs 
may  be  long  delayed.  The  patient  should  be  care  ul^v  m- 
^esUgated  for  a  history  of  syphilis,  the  preseTiee  of  Argyl 
Robertson  pupils,  the  absence  of  knee-jerks,  the  presence  of 
a    esthesia,'inc..-ordination,  a  positive  Wns.sennann  reaction 

,1  so  on.     If  optic  atrophy  occurs  early  m  tabes,  a  axy  n  ay  ^ 
te   ong  delayed  or  never  supervene.     On  the  other  hand  if  rt^ 
occurs  late  there  is  no  appreciable  difFerence  m  the  course  o 
the   ataxy.     Both   eyes  are   affected,   but   often  in   unequal 
cU.gree      The  disease  advances  si.wly  but  surely  to  complete 
bhn  Iness-progressive    optic     atrophy     par     --;^»---    f 
simihr  condition  may  be  due  to  general  paralysis  and  insular 
Xosis    less  commonly  to  other  forms  of  central  nervous 
dtase     in  insular  sclerosis  the  course  of  the  disease  is  usually 
different-variatums  or  relocated  acute  attacks,  seldom  caus- 
ing blinaness.     Primary  atrophy  may  be  d- ^o  psons  jch 
as  n.Lthyl  alcohol,  lead,  atoxyl,  &c.  (vide  p.  354).     Excessive 
hemorrhage,   menstrual   defects,   cold,   arteno-sclerosis,   &c.. 
have  been  ascribed  r.s  causes  in  doubtful  cases. 

In  primary  atrophy,  though  central  vision  is  early  affected, 
there  L  usually  no  central  scotoma.     The  field  shows  pro- 
™4  conce/tric  contraction,  often  with  marked  mdcnta- 
Uons  which    are    rather  more   common    on    the  nasal    side 
Finally,  usually  in  a  year  or  two  in  tabes,  the  hxation  point  . 
enguUed.  though  eccentric  perception  of  light  may  std.  persis 
for  a  while  on  the  tempore!  side.     Contraction  o    tlie  colour 
fields  .recedes  that  of  th     <    Id  for  uhite.  so  that  there  ^  a 
stage  of  acquired  colour  L.      .ness.     The  prognosis  is  very  bad. 
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■'  Sfcondiiry  "'  atiopliy  is  caused  \>y  coinpii'ssioii  of  the 
optic  nerves,  chiasinii,  or  tracts  hy  tumours,  aneurysm,  dis- 
tension of  the  lateral  ventricles  (hydrocephalus),  &c.  These 
tumours,  &c.,  arc  so  situated  as  to  press  directly  u|)on  the  nerve 
fibres  without  causing  much  rise  of  intracranial  |)rcssuro,  as 
in  the  case  of  tumours  of  the  ])ituitary  i)ody,  aneurysm  of  the 
internal  carotid  in  the  cavernous  sinus,  &c.,  or  to  press 
directly  on  the  chiasma  or  (jptic  nerves  hehind  the  optic  foramen, 
thus  blocking  communication  with  the  intra-vaginal  lym])h- 
space,  as  in  the  case  of  tumours  of  the  olfactory  lobe  and 
inferior  aspect  of  the  frontal  lobe.  The  same  tyjie  of  atrophy 
may  follow  rupture  of  the  o])tic  nerve  at  the  foramen,  section 
of  the  nerve,  comjircssion  by  blood  clot  oxycephaly,  &c., 
without   previous  neuritis. 

The  prognosis  and  treatment  of  ])ost-neuritic  atrophy  have 
been  dealt  with  in  discussing  |)apilla'dcma. 

Trealmint  of  primary  atrophy  is  tiiat  of  the  cause.  For 
the  lesion  of  the  nerve  itself  mercury,  iodides,  strvcluiine, 
nitroglycerine,  the  constant  current,  &c.,  may  be  used,  ixit 
seldom   liave  any  efTcct. 

Tumours  of  the  Optic  Nerve. — See  Cha)).  XXXIII. 

CONUENIT..\I,    AbNORMALITIK.S    OK    THK    Ol'TIC    DiSC. 

Coloboma  of  the  Optic  Disc— This  occurs  in  two  forms, 
one  of  which  is  comnum,  the  other  rare.  The  comnum  form 
is  due  to  incom])lete  closure  of  the  choroidal  ti.s.sure,  and 
manifests  itself  as  an  iiifrrior  cnsnnt.  nnich  resembling  the 
nivopic  crescent  (f/./'. ),  but  sitmxted  at  the  lower  edge  of  the 
di.sc  (Plate  VIIF.,  Fig.  1).  Tt  is  a  crescent,  whiter  than  the 
disc  itself,  situated  at  the  lower  border.  It  occurs  mo.st 
commonly  in  Iiy|H'rmetropic  and  astigmatic  eyes,  which  are 
often  founfl  to  jiave  slightly  defective  vision  though  the  error 
of  refraction  is  corrected. 

In  what  's  conunonly  known  as  colotioHKt  of  the  disc  (or 
nerve  sheath)  there  i.s  greater  failure  of  the  fcEtal  fissure  to 
close.  The  disc  then  looks  very  large  and  the  ve.sst'l.s  have  a 
very  abnormal  di.stribufion.  a])pearii'.g  only  above  or  irregu- 
larly round  the  edges  The  a|)parent  disc  is  really  the  sclerotic 
and  inner  surface  of  the  sheath  of  the  nerve,  the  nerve  it.self 
being  usually  s])rcad  out  as  a  |)ink  horizontal  linear  band  at  the 
upper  part.     The  floor  of  the  colobon.a  is  white  and  measur- 
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i.My  (Icprcssod,  often  (|iiitf  ri'tatic.  The  eye  usually  has 
(Icfcctivc  vision. 

KanT  anomalies  allied  to  cololjonia  are  round  "hoUs"  in 
the  disc,  usually  looking'  grey  or  blaek  owing  to  the  sliadow, 
and  i)atehes  of  jnijnunt,  due  to  inclusion  of  retinal  pigment 
epithelium. 

Mention  has  already  been  nu\de  (p.  372)  of  exee.ss  of  fihroua 
iissur  i,n  III!  disc  and  extending  a  short  distance  along  the 
ves.sels.  Sometimes  the  tihrous  tissue  takes  the  form  of  a 
delicate  semi-trans|)arent  membrane  covering  the  disc  and 
appearing  to  i)e  slung  from  the  vessels. 
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CHAFrER  XIX. 


SYMI'TOMATK'    DiSTlKMANC  KS    OF    VISIOX. 


Apart  from  the  disturbances  of  vision  which  have  been 
alreatly  considcrod  and  have  their  origin  in  the  eye  itself, 
there  are  others  dejiendent  upon  lesions  in  the  visual  ner" 
ous  tracts.  They  not  infrequently  closely  simulate  the  dis- 
orders due  to  jierijjheral  causes,  or,  being  early  evidence  of  dis- 
ease, lead  the  ])atient  to  consult  an  ophthalmic  surgeon. 
There  are  also  visual  defects  the  cause  and  seat  of  which  are 
imperfectly  elucidated  ;  though  some  are  jmtbably  peri])hcral 
in  origin  it  will  be  convenient  to  consider  them  here. 

Hemianopia  {Si/ns. — IltmUinopsui ,  Hi  miopia ). — Hemi- 
anopia  denotes  loss  of  half  of  the  tiehl  of  vision.  The  com- 
monest clinical  form  is  si.-called  lunumijrmyus  hemianopia,  in 
which  the  right  or  left  half  of  the  binocular  field  of  vision  is^ 
lost,  owing  to  loss  of  the  temporal  half  of  one  field  and  the 
nasal  half  of  the  other.  The  condition  may  be  due  to  a  lesion 
situated  in  any  jiart  of  the  visual  tracts  from  the  occipital  lobe 
to  the  cliiasma.  A  focus  of  disease  in  this  area  causes;  loss 
of  vision  of  the  corresponding  halves  of  each  retina  (hence  the 
de.-ignation  homonymous),  i.f.,  loss  of  the  opposite  halves  cf 
the  visual  fields. 

In  most  cases  of  hemianopia  the  fixption  point  of  each  eye 
escapes  (Fig.  196).  This  is  jn-obably  due  to  two  causes — 
widespread  representation  of  the  foveal  region  in  the  occipital 
lobe  of  the  same  side,  owing  to  spread  of  the  fibres  of  the 
papillo-macular  bundle  and  of  the  corresponding  neurons 
of  the  third  order  ;  and  bilateral  representation  of  each  foveal 
region  in  each  occipital  lobe. 

Ijcsions  of  the  external  geniculate  body  cause  homonymous 
hemianopia ;  those  limited  to  the  pulvinar  and  superior  colli- 
cidus  do  not.  Right  hemianopia  is  much  more  quickly  dis- 
covered than  left,  owing  to  the  fact  that  reading  is  impossible. 
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Left  hemianopia  is  often  cli.scovtTwl    by   the  fact  that  the 
patient  (lex's  not  see  food  on  the  left  side  of  the  plate. 

Corticiu     and     Sub-cortical    Lesions.— Thv     majority      of 


Fio.  196. — Charts  of  fields  of  vision  in  homonymoiiB  hemianopia. 

cases  of  hemianopia  are  due  to  lesions  above  the  primary 
visual  centres,  usually  in  the  occipital  lobe  or  optic  radiations. 
The  injury  or  disease  rarely  affects  the  grey  matter  of  the 
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.KTipital  rortcx  ...ilv  ;    tli.-  si.l.  n.rti.al  uliil.-  matter  is  almcst 
invariahly   involved.     Tl..-   .liicf   causes   are    injury    t.y    tails 
on  the  baek  of  the  head  or  unn  shot  wounds,  cerehial  tumour, 
cerebral   softening'  due  to  syphilitic   or  other  disci.se    of    tht; 
bh)od-ve.ssel.s,  &c.     In  jiun  shot  wounds  both  (K-cipital  lol)es  are 
not  infrequently  injured.     There  is  usually   unconsciousness 
from   concu.ssion   at     first  :     with   the   ^'radual    recovery    the 
hemiauoi)ia  l)ecomes  manifest.     If  both  lobes  are  extensively 
injured  there  is  bilateral  heiniano|)ia  with  comi)lete  blindness. 
Often,  however,  some  portion  of  the  cortex  of  one  or  (.t her 
calcarine   fissure   escapes,    and   in   these  cases  some   measun- 
of  central   vision   is  regained.     In   less  extensive   injury   the 
hemianoi)ic    symptoms    may    gradually    improve.     The    first 
sign  of  impro'vement  is  the  perception  of  the  movement   of 
objects  in   the  affected  field,   the   nature  and  details  of  the 
objects  being  as  yet  (luite  unrecognized.     The  on.set  of  hemi- 
anopia  due  to  di.sease  of  the  cortex    is    more  gradual,   and 
careful  inv<-stigati(m  with  the  perimeter  .shows  that  the  cohnir 
Helds   are   often   lo.st    before   the   field   for   w'    -e   light.     'J'his 
hnninchnmmtnysin  is  it.self  of  gradual  on.set.  the  colour  fields 
becoming  contract.'d  :    it    may  be  complete  whi'e  the  white 
field  is  still  nearly  or  cpiite  full.      In  cortical  and  sub-cortical 
lesions  the  i)npil  reactions  are  normal  (riih  )).  71 ),  and  in  many 
eases   the    fundi    n>veal    no   ophthalmo.scopic    changes,      i'he 
chief  excei)tion  to  the  latter  .statement  i.s  in  the  case  of  tumours 
of  the  occipital   lobe,  in   which  ca.se  the  rise  of  intracranial 
pressure    leads    to    bilateral    papilla'dema.     Cortical    lesions 
arc  liable  to  be  accomp.anied  by  word-blindness,  jnobably  due 
to   involvement   of   the   angular  gyrus.     When   the   lesion   is 
in  the  posterior  i.art  of  the  intern;  I  capsule  hemiana'sthesia, 
with  or  without  hemiplegia,  is  Kkely  to  be  present. 

Rare  oases  of  homonymous  qu,((h(inl  funnanopia  have 
been  reported,  in  which  corresi)onding  (juadrants  of  each  field 
-the  upper  or  lower  half  of  one  temi)oral,  and  tht>  u|)per  or 
lower  half  of  the  other  nasal—have  been  lost.  These  are 
generally  caused  »)y  cortical  or  sub-cortical  partial  lesions 
of  one  occipital  'obe  destruction  of  th  >  part  above  the  cal- 
carine tissui!"  Ic-ading  to  loss  of  the  lower  (piadrants  and  rice 

versa.  _ 

Lvsi'.ns  nf  iIh  Optic  7'mf/.— In  this  ease,  sinct-  the  atTerent 
pupillary  Hl)ies  part    oinpany  with  the  visual  fibres  before  the 
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latter  enter  the  sd-called  priniarv  optic  eeiitre.s — external  geni- 
culate h(Kly,  piilviiiar.aiid  superior  collieuiii.s  (riiic  |i.  71 ) — Wer- 
nicke's licMiianoiiic  pupil  reaction  slioiihl  he  present  (ridi  pp. 
61,  92).  It  must  he  renienilxTed,  however,  that  this  reaction 
is  always  diflicuit  t(»  eiic  it,  aim  ^vith  the  iiieth(Kls  usually  em- 
ployed is  seldom  conclusive  unless  definitely  ])resent.  More 
assistance  in  diajjnosis  is  afTorded  hy  collateral  .sym]itoms.  The 
proximity  of  the  cms  cerehri,  third  and  other  cranial  nerves, 
leads  to  not  infrecpient  iiunlveim'iit  in  the  pathological  process. 
The  association  of  heinianopia  with  contra-lateral  third  nerve 
j)aralysis  and  i|),so-lateral  hemiplegia  suggests  a  tract  lesion. 
It  is  .said  that  the  fixation  point  does  not  escajx'  in  tract  hemi- 
anopia.  Partial  atrophy  of  hoth  optic  nerves  manifests  it.self 
by  |)allor  of  the  di.sc:,  in  these  cases,  preceded  in  ca.ses  of  rai.sed 
intracranial  jiressure  hy  |)a[)illa'dema.  The  lesion  is  usually 
syphilitic  meningitis  or  gumma,  tuhercle,  or  tumour  of  the 
optic  thalamus  or  temporo-sphenoidal  lohc  ;  softening  and 
ha-morrhage  arc  rare. 

Bilinipontl  Ik  wi(tru)jnu  is  usually  caused  hy  di.sea.se  of  the 
pituitary  ixxly,  which  then  pics.scs  upon  the  chiasina,  so  that 
the  fibres  going  to  the  na.sal  halves  of  each  retina  arc  destroyed 
(Fig.  11(7). 

Di.sease  of  the  pituitary  luxly  may  manifest  itself  in  forms 
whicli  are  attrit)ute(l  to  (1)  hy])eri)it uitarism,  (2)  iiypopit nitaiism, 
and  (.'{)  <lyspituitarisiii.  The  organ  consistK  of  a  glandular 
anterior  lol)c,  and  a  posterior  lohe,  compulsed  of  nervous  tissue, 
covered  anteiiorly  hy  a  glandular  \eneer.  the  pars  intermedia. 
The  anterior  lohe  appears  to  he  specia.ly  coiiccrued  with  skeletal 
growth,  the  posterior,  including  the  pars  iiUermeilia,  with  tissue 
metabolism  :  /.c,  o\er-activity  of  the  anterior  lobe  causes 
excessive  growth  in  the  bones  :  over-activity  of  the  posterior 
lobe  lei  rls  to  emaciation  and  glycosuria  with  polyuria  ;  diminished 
activity  of  the  postei'ior  lohe  leads  to  adiposity,  sugar  tolerance, 
sexual  infantilism,  low  pulse,  low  tem()erature,  &.c.  (t'ushing). 
Hyperpituitarism  in  infancy  causes  gigantism,  in  laier  life  acrome- 
galy. Hypopiluaarism  cau.ses  adiposity  and  persistence  of 
skeletal  and  sexual  infaiuilism  when  originating  in  childhood, 
adiposity  and  reversion  to  sexual  infantilism,  w'*h  dcxflopment 
of  feminine  charact eristics  in  the  male,  when  originating  in  the 
adult  (Frohlich's  syndrome).  Hyperpituitarism  often  gradually 
gives  place  to  hyiM)])ituitari.sm  ;  mixed  or  transition  cases  exhibit 
features  of  both  states  (dyspituitarism).  The  adiposity  associated 
with  defective  action  of  the  posterior  lobe  is  accompanied   by 
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F,(,.  i.,7.-C'lmrts  of  Cu-UIh  -f  visi.m  .n  bitemporal  homiauopia. 

Buria    whc-mvs  about    K.O  gtns.  is  tb-  n,.r.nal  '^'"«^"^t-     <^"';^;;|;:;^ 

Ttho  pituitary  body  ar.  a..onn.aru...l  by  cluuiges  tu  other  duct- 

s    glfndtsu  -b  as'tbe  thyroui.  pa.u-rous,  testicles  and  ovar.es. 
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KiihunciMctit  of  I  lie  |iitiii()iiv  IhxIv,  whether  fniin  fimetioiial 
hy|ier|)lasia,  ademniia,  or  niahirnaiif  ^niMfh,  p-iierally  h-ad.s 
to  Mressiire  upon  the  chiasina,  which  lies  iinniediately  aliove 
it  (Fi^'H.  IDS.  KMt).  and  ii|ioii  the  inner  sith-s  of  the  optic  tiaets. 
The  eailiest  visual  s\niptoni  is  ninhiteral  central  scotoma, 
siiniilatinj,'  relrohnlhar  neuritis  (N'ettieship),  for  one  side  is 
usually  compressed  hefore  the  other.  This  may  he  followed 
l>y  liomoiiynious  hemianopia  from  p-essure  on  one  tract,  or 
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Kic.    Ills. — Aiiter..-))!  stcriMr  .srcti.pii   ,,f  sella  turcica       Pit.  H..  pitui- 
tary l>  uly,      >///(.,  splioiKi, (I.     ('/((.,  (liiHsmrt. 


Car  A 


Co-kS. 


Sph. 


i^'ii;.  liM.I. — Truiis\crHc  Ht'ctiini  of  scIIh  turcica.  /'//.  li.,  pituitary 
o'idy.  Sph.,  s])licu()i(i.  Cdv.  >S'.,  ciiveruous  Hinus.  Car.  A.,  in- 
ternal Cftrotid  artery.  ///,  IV,  VI,  tliird,  fourth  and  Hixth  nerves. 
Kj,  Fj.  Fj,  first,  scodud  and  third  divisions  uf  the  fifth  nerve. 

I'arely  hy  tiltittuiimil  h  miaruipia ,  i.e.,  loss  of  tfie  up|)er  or  more 
rarely  lower  halves  of  the  fields,  from  pressure  upon  the  chiasma. 
More  commonly  temjioral  hemiachroiiiatopsia,  passing  into  a 
complete  hemiano])ia,  supervenes.  The  field  does  not  show 
the  accurate  delimitaticm  characteristic  of  homonymous 
hemianopia,  but  gradually  contracts  from  the  temporal  side 
inwards  and  froni  above  downwards,  finally  involving   the 
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nasal  field  from  below  ui)\vards  and  leading  to  co-nplete 
l)lindiiess  in  the  eye  affected.  Then,  or  at  a  much  earlier 
stage,  the  vision  of  the  other  eye  heec.nies  affected  in  a  similar 
manner.  If  the  second  (>y(>  ix'comes  aiTectetl  before  vision 
is  lost  in  the  first  the  fields  show  bitemporal  hemianopia, 
"[  one  eye  is  almost  invariably  more  affected  than  the  other, 
(,wing  to'the  asymmetry  of  the  growth.  Complete  temporal 
hemianopia  in  one  eye,  for  example,  may  be  associated  with 
temporal  achromat()l)sia  in  the  other.  Such  cases  emphasise 
the  im))ortance  of  charting  the  colour  fields  in  all  cases.  Vari- 
ations in  the  progress  of  the  visual  defect  are  not  nncommon. 
In  some  cases  headache  disappears,  other  sym]itoms  are 
ameUorated,  and  the  vision  ceases  to  deteriorate.  Some  of 
these  ca.ses  are  probably  to  be  attributed  to  cysts  which  have 
ruptured  spontaneously. 

If  one  eye  is  blind  the  history  may  reveal  the  fact  that  the 
field  was  lost  earliest  on  the  outer  side.  In  cases  of  acrome- 
galy, the  enlargement  of  the  jaw  and  characteristic  facies, 
the  large  hands,  the  loss  of  sexual  desire,  and  the  presence  of 
impotence  nr  amenorrhoea,  render  the  diagnosis  easy.  Tu- 
mours of  the  hypoi)hysis  are  less  readily  diagnosed,  but  here 
also  loss  of  sexual  power  is  usually  an  early  symptom,  often 
accompanied  bv  (>xcessive  subcutaneous  fat.  In  all  cases  a 
skiagram  of  the  skull  should  be  taken  :  the  .sella  turcica  will  be 
found  often,  though  by  no  means  invariably,  enlarged.  As 
already  mentioned  Fisher  regards  I^'ber's  disease  (vide  ]).  310) 
as  probablv  due  to  pituitarism. 

Some  eases  imi^rove  when  treated  with  thyroid  extract, 
others  with  pituitary  extract.  Tsually  the  cases  come  under 
observation  at  a  late  stage  when  over-activity  has  given  place 
to  insufficiency.  Consequently,  treatment  with  active  ex- 
tracts of  the  gland  or  of  the  anterior  lobe  is  indicated.  If, 
as  is  usual,  the  progress  of  the  visual  defect  remains  immitigated 
the  question  of  o])eration  arises.  The  danger  to  life,  whether 
by  the  sub-temporal  or  the  intra-nasal  route,  is  considerable. 
Bitemporal  hemianopia  is  occasionally  due  to  basal  syphilitic 
i  inflammation,  or  disease  of  the  sphenoid.  It  h  's  also  resulted 
from  antero-posterior  rupture  of  the  chiasma  in  fracture  of 
the  base  of  the  sk\iil. 

Bimisnl  hcmiinnpla  is  one  of  the  greatest  rarities,  if,  indeed, 
it,  can  be  said  to  occur  at  all  in  typical  form.     It  necessitates 
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two  lesions,  one  on  each  side  of  tfie  chiasma,  destroying  the 
tihics  to  the  tcnipoial  halves  of  each  retina  while  lea\'ing  the 
nasal  nl)res  intact. 

Cases  have  been  (iescribed  in  which  there  has  been  loss  oi 
half  of  one  field  and  general  blurring  or  amblyopia  of  the 
whole  of  the  other.  In  some  of  these  cases  a  lesion  has  been 
found  ])ost  mortem  involving  one  occipital  lobe  and  extending 
into  the  angular  gyrus.  Iletfn,nymi)vs  (imhli/npin  has  there-! 
fore  been  ascribed  to  lesion  of  the  angular  gyrus.  It  is  prob- 
able that  this  is  merely  a  survival  of  the  erroneous  idea  that 
the  cortical  representation  of  vision  is  in  the  angular  g\Tns. 
It  is  probable  that  this  gyrus  has  to  do  with  visual  conceptions, 
('.(.,  mental  visual  impressions  of  a  higher  order  than  the 
perceptions  represented  in  the  occi|)ital  cortex. 

Amblyopia  (a^/9\ii?,  blunt)  and  Amaurosis  (I'ljiavpo^i, 
dark)  are  the  terms  used  for  partial  and  com[)lete  loss  of 
sight  respectively  in  one  or  both  eyes.  They  are  not  used  of 
all  cases  of  partial  or  complete  blindness,  but  have  become 
restricted  to  v.ortain  forms  of  a  more  or  less  indefinite  char- 
acter devoid  of  ophthalmoscopic  or  other  marked  objective 
signs. 

Unilateral  amblyopia  is  usually  either  anigenitnl  {ride  p. 
533)  or  from  ixsychical  suppression  of  the  retinal  image — • 
nmblynpin  ex  anopsia  (vide  p.  533)  :  these  varieties  are  dis- 
cussed elsewhere,  l^nilateral  amblyopia  may  be  due  to  high 
refractive  errors  in  the  eye.  It  is  then  not  a  true  amblyopia, 
since  correction  with  suitable  glasses  in  early  life  cures  the 
condition  if  sufficient  perseverance  is  exercised.  In  older 
peoi)le  glasses  often  fail  :  this  may  be  attributed  either  to  the 
development  of  a  true  amblyopia  from  disuse  or,  more  prob- 
ably, to  defective  rece[)tivity  of  the  higher  centres.  Unilateral 
amblyopia  is  also  a  symptom  of  retrobulbar  neuritis  (q.v.). 

Bilateral  amblyojiia  is  found  in  the  various  forms  of  toxic 
amblyopia  (q.v. ).  Bilateral  amaurosis  occurs  in  urfemia  and  in 
meningitis.     Both  amblyopia  and  amaurosis  occur  in  hysteria. 

Urcemif  Amaurosis  occurs  particularly  in  acute  nephritis, 
r  g.,  in  pregnancy,  after  scarlet  fever,  &c.,  but  is  also  found 
with  chronic  nephritis.  The  onset  of  blindness  is  sudden  or 
rapid  (S-24  hours)  ;  it  is  bilateral  and  complete.  The  fundi 
show  no  changes.  Vision  usually  improves  in  I(*-18  hours, 
and  is  fully  restored  in  about  48  hours,     In  cases  during 
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pregnancv  there  is  usually  eclampsia.     In  ur.Tnuc  amaurosis 
the  pupils  are  dilated,  but  usually  react  to  light.     It  is  prob- 
ably due  to  circulation  of  toxic  material  which  acts  upon  the 
celfs  of  the  visual  centres.     The  retained  reaction  of  the  pupils 
to  light  shows   ihatthe  lower  centres  are  relatively  immune. 
Hi/strrical  amhlifopia,  as  might  be  expected,  exhibits  protean 
manifestations.     It  may  be  unilateral,  but  is  more  commonly 
bilateral.     There    is    usually    concentric    contraction    of    the 
fields,  with  or  without  colour  defects.     A  spiral  field   is  very 
characteri.stic,  i.e.,  the  field  ccmtinually  diminishes  while  it  is 
being  taken,  so  that  it  may  be  finally  limited  to  the  fixation 
point.     The    patients,    however,    rret     about     perfectly    well 
imaided,  an  imi)ossibility  in    cases    of  genuine    highly    con- 
tracted fields  (vide  p.  332).     The  condition  is  sometimes  called 
anaesthesia  of  the  retina,  an  undesirable  designation.     Some- 
times there  are  irritative  symptoms— blei)harospasm,  blinking, 
lacrymation,  &c.— hypera>sthesia  of  the  retina.     The  pupillary 
.'reactions   are    perfect,  affording  an  invaluable  objective  dia- 
i gnostic  sign.     The  prognosis  in  hysterica  lamblyopia  is  good, 
though  treatment  is  usually  tedious.     The  chief  difficulty  con- 
sists   in    eliminating    organic    disea.se,    such    as    retrobulbar 
neuritis,  injury,  embolism  of  the  central  artery  of  the  retina, 
sympathetic  ophthalmia,  and  so  on. 

"  Amaurcsis  fugax  is  a  term  given  to  sudden  temporary  failure 
of  sight,  and  is  a  symptomatic  condition  due  to  various  causes. 
In  its  simplest  form  it  occurs  m  normal  people  on  rising  sud- 
denly from  the  sitting  or  recumbent  to  the  upright  posture. 
It  isthen  due  to  the  effects  of  gravitation  upon  the  blood  and  is 
merely  momentary,  acccmipanied  by  slight  giddiness  and  even 
faintness.  Transient  blindness,  seldom  complete,  occurs  as 
a  prodromal  .syini)tom  of  obstruction  of  the  central  artery  of 
the  retina,  and  is  probably  due  to  spasm  of  the  arteries  or  to 
the  effects  of  changes  in  blood  pressure  associated  with  arterio- 
sclerosis. It  has  lieen  met  with  in  people  with  mild  signs  oi 
Raj-nauds  rli.sease.  Temporary  amblyopia  also  occurs  in 
migraine  (q.r.)  and  in  early  stages  of  pai)illoDdema  (q.v.)  from 
increased  intracranial  pres.sure. 

Scintillatimj  Stotv-mata  of  various  kinds  occur  in  migraine. 
In  typical  migraine  the  y)atient  feels  unusually  well  before  the 
attack.  A  positive  scotoma  appears  in  the  field  of  vision  ; 
-T-kilii  ~u„«.,i.;r'''  oirrV.*  if  v,aa  a  rvoniilinr  shimmprincT  character. 
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It  gradually  increases  in  size  until  half  the  held  is  clouded, 
the  Hxation  point  remaining  relatively  elear.  In  the  dark 
field  there  are  often  seen  bright  .sjjots  and  rays  of  various 
colours,  and  these  are  often  arranged  in  zig-zags  and  are  then 
called  fortification  spectra  (teichopsia).  Both  hal'  fields  are 
affected,  so  that  there  is  homonvnious  heniianopii.  In  other 
cases  the  whole  iidd  becomes  clouded,  but  usually  even  thin 
the  fixation  point  is  .seen  momentarily,  and  then  becomes 
obscured  until  the  eyes  are  moved  to  a  fresh  s[)ot.  Vision 
usually  clears  in  about  a  (piarter  of  an  ho>n-.  The  attack 
is  soon  followed  by  violent  headache,  generally  limited  to 
thi  opposite  side  of  the  head  to  the  hcmianopic  field 
(hcrnkmnia).  and  accomijanied  by  nausea  and  even  sicK- 
ness  (-bilious  attack").  During  the  attack  there  is  fre- 
quently numbness  in  the  mouth  and  tongue  and  slight  ajjliasia. 
Attacks  occur  i)eriodically,  but  vary  greatly  in  number  and 
severity.  In  mild  attacks  the  scotoma  or  slight  aphasia  may 
occur  without  the  headache  and  incf  versa. 

Migraine  is  to  be  attributed  to  vaso-motor  changes  in  the 
brain.  \'aso-dilatation,  as-sociated  wHh  a  feeling  of  well- 
being,  is  followed  by  vaso-con.striction,  esj)ecially  in  the 
occii)ital  lobes.  There  is  often  a  copious  secreti(>n  of  urine 
of  low  specific  gravity  during  the  attack. 

Migraine  occurs  chiefly  in  highly-strung  people  and  is 
undoubtedly  accentuated,  if  not  caused  by  chronic  forms  of 
peripheral  nerve  irritation,  especially  such  as  are  due  to 
astigmatism,  anisometropia,  &c.  Many  cases,  but  by  no 
means  all,  have  been  cured  by  accurate  correction  of  the 
errors  of  refraction  and  the  wearing  of  suitable  glasses.  Rest, 
warmth,  and  sleep  are  the  best  cures  for  the  actual  attacks. 
They  can  sometimes  be  wardt^d  off  or  alleviated  by  aspirin. 
Nitroglycerin  or  amyl  nitrite  have  been  used,  but  are  not 
reliable  cures. 


Occasiotinlly  people  who  suffer  from  ordinary  migraine  liave 
attacks  in  wliicli,  without  any  seotoina,  the  beadache  is  followed 
by  partial  ]iaralysis  of  tlie  thinl  nerve  {ophthtilnioplcfiic  migrnine) 
on  th(>  sa.iTie  side  as  tlie  heiuiciania.  Slight  ptosis,  diplopia,  and 
sluggishness  of  the  pupil  rea<'tii>iis  coiilinue  for  some  hours  and 
gradually  disapju-nr.  The  paresis  is  worse  and  persist.s  longer 
with  succeeding  atttkcks,  and  has  sometimes  eventually  become 
permanent. 
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Night-blindness  occuis  jiiir  /.ra  Ih  na  in  retinitis  |ii;i- 
infiitnsa  (r/,r. )  and  in  .\cni|)lillialnii;»  (7.''.).  It  is  also  tninid 
in  cndi'inic  tnrni,  especially  aftei'  eximsuic  to  i)iiL'lit  sinili;.'lit 
in  hot  eoinitries,  <  .1/..  ainon;.'st  soldieis  and  sailors.  'I'lie 
patients  aie  usually  overwronjilit ,  as  by  lony  niareliini.',  or 
debilitated,  as  hy  .seuivy,  fastin^^  in  Lent,  &e.  Tin-  condition 
{^'(•nerally  improves  rapidly  if  tlu'  eyes  are  protected  and  the 
nutrition  attended  to;  cod-liver  oil  is  specially  indicated. 
The  affection  is  ])urely  local,  due  to  abnormal  retinal  fatiirue, 
as  is  shown  hy  the  fact  thai  co\crin,u  one  e,\  e  with  a  handa-ie 
during  the  day  has  been  found  to  restore  sijiht  eiioujih  for  the 
ensuinj,'  night's  wateli  on  board  ship,  tlie  uiipi'otected  eye 
remaining  as  bad  as  ever.  Night-blindness  is  to  be  attri- 
buted to  interference  with  the  functions  of  the  retinal  rods  : 
tlH'se  structures  appear  to  be  more  vulneral)le  than  the 
cones.  Soldiers  often  complain  of  it,  liut  not  iufre(|uently 
it  is  a  functional  nervous  disorder  ii;  these  ea.ses,  associated 
with  other  sym|)toms  of  neurosis  or  malingering. 

Day-blindness  occurs  in  some  cases  of  congenital  am- 
l)lyoi)ia.  ft  also  occurs  in  all  cases  of  retU'x  blepharosi)asm. 
In  less  noticeable  form  it  occurs  in  lesions  alTec  ting  the  con- 
ducting i)aths  of  visual  impul.ses,  such  as  tobacco  amblyopia, 
retrobulbar  neinitis,  and  the  early  stages  of  optic  atrophy. 
Patients  suffering  from  these  disorders  often  see  relatively, 
and  sometimes  absolutely,  better  in  a  dtdl  'han  in  a  bright 
light. 

Coloured  Vision  is  sometimes  complaineil  of,  and  red  is 
the  colour  usually  noticed.  Enjthroj>sia  occurs  particularly 
after  cataract  e.xtraetion  if  the  eyes  arc  exposed  to  bright 
light  and  are  over-strained.  In  these  cases  it  may  persist 
for  several  hours  or  days.  Objects  look  red,  but  the  visual 
acuity  is  not  atfected,  and  no  i)ermanent  damage  res.ilts. 
Paticiits  should  be  warned  of  the  ])ossibility  of  erythropsia, 
as  it  is  .somewhat  alarming  and  suggestive  of  ha'morrhagc. 
It  is  met  with  also  in  snow  blindness.  Red  vision  is  .sometinu's 
complained  of  by  neurotic  hy])ermetroi)ic  children.  Chroma- 
t()])sia  also  occurs  in  some  cases  during  the  resolution  of  optic 
neuritis  when  the  ensuing  atrophy  is  not   complete. 

Metamorphopsia  ;  Micropsia  ;  Macropsia  or  Mega- 
lopsia  ;    Photopsiae  (viik  pp.  321,  335). 

Mviscse  volitantes  {vide  p.  313). 
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Colour  Blindness  or  Achromatopsia  iimv  Ix'  ii)iij.'i'iiital 
or  a('(|iiii<'(l.  Ac(|tiir('il  colniir  l)liii(lii('ss,  paitial  as  in  casi's 
with  rt'lativo  scotoiiiata,  oi-  coinplctc  as  in  discasf  of  the  optic 
nerve,  has  been  referred  to  ineideiitaliy  in  treating;  of  the 
various  <lisor(h'rs  of  tlie  eve  in  whieii  it  oeeiirs.  It  may  also 
be  a  sviiiptoiii  of  disease  of  the  central  nervous  system, 
espt'ciaily   perhaps  tlie  lowi'st    parts  of  the  occipital  cortex. 

ViinijcniUtl  Colour  Blindmss  occurs  in  two  chief  forms,  total 
and  partial.  The  former  i.s  very  rare  and  is  always  associated 
with  lusta^'inus  and  a  central  scotoma.  The  partial  form  is 
seldom  discovered  unless  specially  tested  for,  since  the  sub- 
jects compensate  for  their  defect  by  attention  to  .diade  and 
texture,  combined  with  experience.  (Jioss  ca.ses  occur  in  .'{  to 
4  j)er  cent,  of  males,  l)Ut  are  rare  in  females  ((*-4  l)er  cent.).  It 
is  an  inherited  condition,  beintj  transmitted  throuL'h  the 
female,  who  is  usually  unalTccted.  In  most  cases  reds  and 
greens  aie  confused,  so  that  the  defect  eau.ses  grave  danger 
in  certain  occupations,  i  jj.,  railway  si<rnalmen,  engine  drivers, 
and  sailors.  The  red-green  cases  fall  into  two  chief  groups, 
protanojies  and  deuteranopes.  For  the  former  the  red  end 
of  the  spectrum  is  much  less  bright  than  for  normal  people 
and  is  often  actually  shortened.  These  gron])s  are  ex])lained 
on  the  Young-Helmholtz  theory  by  the  hy|)othesis  that  one 
of  the  primary  sensaticms  (ru/f  \).  68)  is  hacking.  They  are 
therefore  often  said  to  have  dichromatic  vision.  In  the  i)ro- 
tanopes  the  so-called  red  sensation  is  said  to  be  absent,  and 
they  are  called  red-blind  :  in  the  deuteranopes  the  green 
sensation  is  absent  and  they  are  called  green-blind.  On 
Hering"s  theory  both  groups  are  varieties  of  red-green  blind- 
ness, which  is  explained  as  due  to  ab.sence  of  the  red-green 
substance  {ride  p.  69).  In  both  groups  the  defects  may  not 
be  complete  and  these  cases  are  called  protanomalous  and 
deuteranomalous  resiiectively,  Since,  on  the  Young-Helm- 
holtz theory,  all  three  sensations  are  re])resented,  though  one 
is  defective,  these  are  said  to  have  anomalous  trichromatic 
vi.sion.  It  is  clear  that  theoretically  there  might  be  other 
eases  of  eolf)nr  blindness  due  to  absenc(>  of  the  blue  sensation 
or  the  blue-yellow  substance,  and  .uich  have  been  described, 
but  are  very  rare  (tritanopes). 

There  are  two  objects  to  be  aimed  at  in  testing  for  colour- 
blindness :    (1)  the  exact  scientific  natiu'e  of  the  detect  ;  (2) 
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wlictlicr  the  siil.jfct  is  likely  to  lu-  a  source  of  daii^'er  to  the 
eomiininity.  'I'iie  llist  is  exhaustive  and  may  he  the  only 
means  of  airivinu  at  the  second,  especially  in  the  anomalous 
trichi'omats.  fn  th<-  n\ore  (hthcult  cases,  hesides  the  simi)ler 
tests,  more  strinuent  tests  with  a  pure  s|)ectium  must  he 
employed,  in  them  oidy  those  of  lar^'c  ex])erienc<'  will  tjather 
any  useful  information  from  the  names  L'iven  hy  the  sul)ject 
to  various  colours,  for  these  are  named  chietly  hy  reference 
to  their  various  hri<;htnesses  and  the  answers  apju-ar  to  he 
(piite  inconsistent.  In  testin-;  for  danjicr  onl.\ ,  it  is  ohvious 
that  the  names  jiiven  to  the  colours  are  of  value,  for  if  a  man 
rei)eateill\  calls  red  >.'reen  or  rirc  rff.'iu  he  is  clearly  unsuited 
to  he  an  enjiine  driver  or  look-out  man  on  a  ship. 

Whatever  the  ohject  in  view  several  tests  should  t)e  em- 
])loycd.  Kor  the  spcctiiim  tests  the  student  must  l)e  r(>ferred 
to  special  monographs  on  colour  visicm.  The  following  are 
the  chief  other  tests. 

(1)  '/'he  L'tnkni  T<si.  The  suhject  names  various  colours 
shown  hy  a  lantern,  and  is  ju(l;.'e(l  hy  th(^  mistakes  he  makes. 
Much  here  depends  ujion  the  size  of  the  ai)ertures  of  the 
lantern  (/.',.  thi'  size  of  the  retinal  areas  stimulated)  and  the 
nature  and  intensity  of  the  liiilil  source.  .Many  lanterns  an^ 
worse  than  useless.  The  hest  is  that  used  hy  the  Board  of 
Trade,  l)ut  this  is  not  availahle  for  <:eueral  use.  Kdridge- 
CJreen's  lantern  is  eilicient  if  used  hy  an  expert. 

(i)  Hal )nij mi's  WddJs.  These  consist  of  a  lar^e  selection  oI 
skeins  of  coloured  wools,  and  the  candidate  is  required  to 
make   a    seiies  of  colour  matclies. 

Test  r.  consists  in  i)resentinu  to  the  candidate  a  i)ale  preen 
sami)le  and  tcllini;  him  to  select  from  tlie  heap  of  wools  a" 
those  which  seem  to  correspond  in  coloui'.  If  he  is  colour 
blind  he  will  prolialiiy  select  .seveial  of  the  "  confusion  colours  " 

urevs,   huffs,  straw  colour,   &c.  -as  well  as  preens.     He  is 

next  given  a  rose  colour  (11.)  :  if  he  matches  this  with  blues 
or  violets  he  is  red-blind  ;  if  with  preys  or  preens  he  is  pr.  n- 
blind.  He  is  then  pivcn  a  i)ripht  red  skein  (III.):  if  he  is 
red-blind  he  will  chnose  dark  preens  and  browns,  if  green- 
blind  ])ale  preens  and  Inowns.  Sir  William  Abney  has  recom- 
mended (he  addition  of  two  other  tests.  IV.  is  a  purple 
skein  :  if  the  candidate  is  colour  blind  he  will  ])rf)bably  select 
any  shade  of  blue  or  green,  also  i)inks  and  grey.s.     V.  is  a  yellow 
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(2)  A  prism  is  iilaccd  Imso  downuards  hcforc  the  "  irood  " 
ey*'  iiiid  tlic  cxainirifc  is  told  to  look  at  a  candle.  It  Iw  admits 
to  st'('in<i  two  candles  maliii<.'eiint;  is  proved. 

(.'{)  'I'lie  smjicdti  stands  heliind  the  patient  and  covers 
the  "  hiind  ■■  e\t'  with  his  hand,  at  the  same  time  holding  a 
|)iism  of  1(1  devices  l)ase  douti  hefore  the  "  j^ood  ""  eye  in  snch 
a  manner  that  the  ed'ie  of  the  ))rism  passers  h<)rizontall\-  acros.s 
the  centre  of  the  pu|>il.  Monocniar  diplojiia  r<'sults.  'I'he 
surgeon  then  sinniltaneoiisl\'  icmoves  his  hand  from  the 
"  lilind  "  eye  and  shifts  the  prism  upwards  so  that  the  whole 
pupil  is  covered  hy  it.  [f  the  examinee  still  admits  to  seeini^ 
twi)  candles  malin^iiMinti  is  prosed. 

(4)  Whilo  the  examinee  looks  at  a  candle  a  prism  of  1<  de- 
jzrees  is  |)laced  base  outwards  l)efor(>  the  "  blind  '"  eye.  If  the 
eye  moves  inwards  in  order  to  eliminate  diplopia  it  is  not  blind. 

(."))  Snellen's  coloured  types  may  be  em|)loved.  The 
letters  are  printed  in  irreen  and  red.  If  a  red  filass  is  placed 
befori'  the  "  <;ood  "  eye  and  the  jiatient  icads  all  the  lettois 
the  other  eye  is  not  blind,  for  the  oye  lookiui;  throufih  the  red 
^'lass  can  only  see  the  red  letters.  Care  must  be  taken  in  this 
test  that  the  I'cd  ^dass  cuts  olT  all  the  rays  from  the  mcen 
letters  as  tested   by  the  surj^eon's  own  vision. 

Word-blindness  occurs  as  a  not  very  uncommon  con- 
jienital  defect.  ()wiii<;  to  backwardness  in  learning  to  read 
the  children  are  often  brontiht  to  th'-  ophthalmic  siuj^eon 
owing  to  suspected  visual  defect.  .  In  spite  of  normal  fundi 
and  often  quite  normal  acuity  of  vision,  the  ])atients  fail  to 
recogni.se  printed  or  written  words.  The  auditory  memory 
of  words  is  unimjtaired.  and  generally  numerals  and  music 
can  be  read.  The  ]iatieuts  are  often  fpiite  intelligent  and 
may  be  wrongly  ])unished  for  inattention  and  stu])idity. 
The  condition  sometimes  runs  in  families.  The  defect  is  not 
necessarily  complete,  and  much  im])rovemont  can  be  obtained 
by  careful  individual  tuition  and  perseverance. 
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iNTKA-ocri-Mi  tuiiioiiis  lire  ran-,  Imt  of  <.'i('!it  inportaiicc, 
siiiiT  tlifv  iiic  iiMially  iiiali^'tiaiit  and  ciidangcr  the  life  of  tlie 
|iali('iil . 

Tumours  of  the  Iris.  Sarcoma  of  the  iris  is  cxtictiitly 
raic.  It  is  not  inuoinnion  to  sec  irides  with  dark  tiioun 
spots  (incianoniata),  due  to  congenital  ajigrcgations  of  retinal 
|iiL'iiiciit  ciutlielimn.  As  a  rule  these  are  l)enijj;ti,  but  occa- 
sioMallv  tliev  take  on  nialii;nant  proliferation.  Any  increa.se 
of  size  must  lie  watched  with  snspicion.  True  .sarcoma,  com- 
jMiscd  of  pigmented  or  iini)if.Miiented  spindle-shaped  or  round 
cells,  occurs  as  an  isolateil  nodule,  ll  <rro\vs  rapidly,  and  if 
left  attacks  the  eorneo-sclera  and  ])erforates  the  globe.  It 
L'ives  lise  to  metasta.ses  from   which  the  i)atient  diew. 

Although  it  is  the  only  new  growth  of  importance  met  with 
in  the  iris,  it  may  he  diagnosed  from  gunnua  or  tubercle  only 
uith  dilliculty.  The  chief  points  of  difference  are  the  absence 
of  intlan'ination  as  shown  by  synechia',  iSre..  the  absence  of 
satellites,  the  freciiieiicy  of  jiigmentation,  and  the  rapid 
increase  in  si7.(>. 

Tntilmcnt. — The  growth  should  be  watched  for  a  short 
time  and  if  found  to  increase  in  size  sliould  be  removed  by 
iiidectomy  if  this  is  feasible.  The  specimen  is  subjected  to 
expert  micro.seopic  investigation.  If  the  growth  is  malignant 
and  has  not  been  completely  ri'nioved  or  shows  signs  of  recur- 
rence the  eye  must    be  excised  at   once. 

Sarcoma  of  the  Choroid  is  not  so  rare  as  sarcoma  of  the 
iris.  The  growth  arises  from  malignant  jjrolifcration  of  the 
stroma  cells  of  the  outer  layers.  It  forms  at  first  a  lens-shaped 
mass,  raising  the  retina  over  it.  By  the  process  of  growth 
incroa.sed  tension  is  thrown  \\\w\\  the  elastic  membrane  of 

;.ti;i...i^      Tbp    cflls.   tJH'n    ')ro!ifer-ite 
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tliKniyli  tlif  ((|iciunn  and  fovm  i  ;:l(>l)iilar  "  lioad  "  in  the 
.siilMctiriitl  siiacc,  sfimratcd  from  ili«-  mass  in  tin-  choroid  t)y  a 
namiu  neck  "  (Viil.  2(:(>)-  'l'"'  n'tina  ifmains  in  contact 
with  the  Inmour  at  the  Hummit  of  the  head,  l)nl  is  detached 
from  the  choroid  at  tfie  sides,  the  intervening  space  hein« 
tilled  with  alliuminous  fhiid.  'I'he  urowtii  may  l>e  in  any  situa- 
tioi\,  ami  the  lltiid  may  sink  down  to  the  lowest  part  of  the  eye, 
fornnnt:  there  a  '  sim[)le  "  detachment  isolated  from  that 
over  the  tumour.  As  llie  tumour  pio^'resses  the  retina  is 
more  ai'd  more  detached,  mitil  no  pait  remains  in  /iilit.     Tlie 


Fi(i.  JOO.  Section  oi'  sarcdiiiii  (if  tile  clKirnid  (X  !•),  sliowiiig  the 
t\|iicivl  miislini(iiii  .sliiijx'.  Ch.,  pars  pliiiiii  of  ciliiirv  l>'i(ly,  'on- 
timiii\is  iiostfrinrlv  witli  tlii'  clioroiil,  Ix'liiiul  }i,  rctiiui. 


nutrition  of  the  lens  tlion  sufTers,  so  that  it  becomes  ()))aqiie. 
Tlie  tumour  may  till  the  glohe  liefore  jierf'oraling  the  sclerotic, 
or  this  may  occur  relatively  early  along  the  jierivascuhu'  spaces 
of  the  vortex  veins  or  ciliary  vessels.  The  orl)ita!  tissues  then 
Ijccome  infiltrated.  The  lynij)hatic  glands  are  not  affected, 
but  meta^tasey  occur  in  the  liver  and  elsewhere. 

The  growth  is  usually  pigmented— melanotic  sarcoma, 
rarely  un])igmented^ — leucosarconia.  The  cells  are  spindle- 
shaped  or  round.  They  may  be  arranged  in  columns  (cylin- 
droma) or  around  blood  vessels  (angiosarcoma),  and  are  then 
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ivi'tl    until    after    extra  ocular 


extension  has  taken  jilacc,  and  tlicrc  is  evidence  to  show 
metastases  may  occur  at   an  early  static. 
'I'he  cause  of  tile  glaucoma  is  oliscurt 


due  to   the 


cases. 


part 


ens 
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ai 
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ulai 

uid 


nis  i)emu 


that 


in  most  cawes  it  is 
f.iiced  forwards,  so  that  the 


iiigle  of   the   anterior  chainher    liecoines    hlocked.     In   otht 


riv 


th 


earlv   on 


set,   ol>st ruction   to  the 


venous  outflow  from  the  eye  is  the  prohahle  explanation,  the 
tumour  i)ein^  in  some  instances  so  situated  as  to  press  ni>on  a 
vortex   vein. 


Sarconi 


II  of   the  ehoidifl    usualK 
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alwa\: 


lent  mav  come  un 


occurs 
primarv 

in 

del 

ol)S( 

rv; 

adults   hetwceii 


lll^'le 


and     iiiu- 


ition  m  tlie  eai 


rIv 


forty  and  sixty 
lateral.  '!'he  pat 
stajic  when  there  is  only  detachment  of  the  retina.  The 
earliest  cases  to  seek  advice  are  those  in  which  tlw  tiimoiir 
is  near  the  macula,  since  vision  is  then  most  strikiiiffly  alTected. 
In  otlier  cases  the  tumour  has  iisii  illy  attained  a  consideralile 
size,  and  the  pati(>nt  may  apply  foi' treatment  foi-  relief  of  tlK» 
jiain  of  glaueoiiia. 

[t  is  of  the  utmost  imi)ortance  ihat  the  cause  of  the  detai  ii- 
meiit  of  the  retina  should   he  diajiiiosed  in  these  cases.      We 
have  already  seen  that   'simple""  detachment  of  the  retina 
is   most    freipiently  found   in    myopic   eyes  or   after  a    blow, 
thoufih  many  cases  are  apparently  "  idiopathic."      In  simple 
detachment  the  lower  part  c.f  the  retina  is  usually  affected, 
though  not  always.     Ttiere  is  theicfore  iiresuniptive  evidence 
-  of  only  slight  weight — that  a  detachment  in  the  iijiper  part 
is  due  to  a  tumour  of  the  choroid,      in  detachments  of  con- 
siderable size  the  tension  of  the  eye  is  normal  or  subnormal 
in  the  absence  of  a  growth  ;    if  the  tension  is  raised  quite 
detinitely  a  growth  may  be  diagnosed  almost  with  certainty. 
A  simple  detachment  shows  numerous,  more  or  less  parallel, 
folds,  and  undulations  can  be  seen  to  travel  over  the  sui-face 
when  the  eye  moves.     The  detachment  at  th<>  summit    of   a 
tumour  is  usually  rounded  and  fixed,  though  in  the  surround- 
jr.fr  Darts  it  mav  show  all  the  signs  of  a  "simple"'  detaefunent. 
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Patches  of  pigim-nt  uixm  the  rounded  part  suiJport  the  dia- 
gnosis of  a  tumour,  liut  ))i<;ineiit  distuihaiuc,  more  particularly 
at  the  periplierv,  is  not  unconiinon  in  simple  detaclmienl. 
Rarelv  a  system  of  hlood  vessels  liaviu^^  an  entirely  diO'erent 
mode  of  distribution  from  the  letinal  vesse's  ean  be  made 
out  l)et\veen  the  latter  vessels.  This  is  the  most  ])ositive 
evidence  of  growth,  but  it  is  only  occasionally  sc;'n.  A  very 
small,  round  detachment  in  the  macular  re^don  or  u])i)er  i)art 
of  the  globe  is  almost  certain  to  be  due  to  a  tumour  of  tlie 
choroid.  If  the  detachment  is  suiiic  Gently  anterior  trans- 
illumination with  a  specially  devised  lamp  will  aiTord  assist- 
ance in  diagnosis,  a  simjile  detachment  being  transparent,  a 
choroidal  growth  opacpie. 

Diagnosis  may  be  extremely  diHicult  if  the  i)atient  is  first 
seen  when  glaucoma  has  already  suii'  vened.  De]:endcnce 
mu.st  then  be  ))laced  largely  upon  the  history.  Defective 
vision  mav  have  lieen  noticed,  but  the  picmonitory  haloes  of 
glaucoma  have  been  absent,  and  vision  has  gone  fiom  bad  to 
worse  without  remissions.  One  eye  only  is  involvevl.  The 
other  may  be  ])erfectly  normal,  or  at  least  not  of  the  glau- 
comatous type  with  snudl  cornea  and  so  on,  and  the  held  of 
vision  in  this  eye  wili  show  no  contraction  on  the  nasj.l  side. 
The  affected  eye  will  prol)ably  have  no  percei>tion  of  light,  so 
that   if  any  doid)t  remains  it  should  lie  excised. 

Treatment. — The  eye  should  be  excised  as  .soon  as  |)o.ssible 
after  arriving  at  the  diagnosis.  Although  .sarcimia  oi  the 
choroid  rarely  travels  down  the  nerve  it  is  wi.se  to  cut  it  as 
long  as  may  be.  If  the  growth  has  already  burst  through 
the  globe  the  orbit  .should  be  exenteratcd. 

Prognosis  is  fair  if  the  tumour  is  small  and  ••iitirely  intra- 
ocular, but  even  in  these  cases  metastasis  may  have  occurred. 
The  di.sease  is  invariably  fatal,  usually  within  Ww  yeais,  if 
not  eradicated  by  operation. 

Sarcoma  of  the  Ciliary  Body  is  fundamentally  of  the 
same  natiire  and  gives  ri.se  to  the  same  symptoms  as  sar( oma 
of  the  choroid,  the  (titTerences  tieing  only  those  dependent 
upon  the  anatomical  disposition  of  tlie  jiarts.  Thus,  the 
retina  being  here  more  adherent  to  the  underlying  uvea,  and 
b(>ing  reduced  to  a  double  layer  of  epithelial  cells,  is  not 
detached.     When  the  growth  has  sjiread  to  the  elioroid  the 
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considerable  size  before  it  causes  symptoms,  which  are  then 
referable  to  displacement  or  distortion  of  the  lens  and  inter- 
ference with  the  ciliary  muscle.  The  ciliary  cuculation  is 
impeded,  and  conspicuous  dilatation  of  one  or  two  anterior 
perforating'  ciliary  vessels  should  always  arouse  suspicion. 
The  f^rowth  may  invade  the  angle,  of  the  anterior  chamber. 
It  then  has  the  appearance  of  an  iridodialy.sis,  a  dark  crescent 
showing  at  the  root  of  the  iris.  That  it  is  not  an  iridodialysis 
is  shown  by  the  fact  that  no  reflex  can  be  obtained  through  it 
on  illuminating  with  the  oi)hthalmoscopic  mirror  and  from 
the  absence  of  history  of  a  blow.  In  the  case  of  a  leucosar- 
coma  the  crescent  may  be  yellowish,  but  vessels  will  usually 
be  visible  upon  the  surface,  and  the.se  render  the  diagnosis 
easy.  The  growtli  may  be  visible  by  oblique  illumination 
with  a   widely  dilated  \ni\nl. 

Sarconui  of  the  ciliary  body  is  less  common  than  that  of  the 
choroid.     The  treatment  and  prognosis  are  the  sanu\ 

Secondary  Carcinoma  of  the  Choroid  occurs  sometimes 
in  late  stages  of  scirrhus  of  the  breast,  rarely  in  cancer  of  other 
organs.  There  is  obscuration  of  vision,  and  ophthalmoscopic 
examination  reveals  a  widespread  shallow  detachment  of  the 
retina.  The  disease  is  nearly  always  bilateral,  and  as  it  is 
usually  only  one  of  many  metastatic  deposits  and  the  jjatient 
is  generally  in  the  last  stages  of  general  carcinomatosis  no 
special  treatment  is  indicated. 

Glioma  of  the  Retina  is  a  malignant  disease  confined  to 
infants.  It  is  probably  always  congenital,  though  it  may 
remain  quiescent  or  i)ass  unnoticed  until  the  fifth  or  sixth 
year  or  even  later.  The  disease  is  rare  ;  the  second  eye  is 
affected,  independently  and  not  by  metastasis,  in  about  one- 
fourth  of  the  ca.ses,  but  frequently  the  growth  cannot  be  recog- 
nised even  on  careful  examination  until  after  months  or  even 
years.  Several  children  of  the  same  family  are  sometimes 
affected. 

The  child  is  brought  to  the  stirgeon  on  account  of  a  peculiar 
yellow  reflex  from  the  pupil,  sometimes  called  "  amaurotic 
cat's  eye."  If  left  untreated  glioma  runs  through  the  same 
stages  as  sarcoma  of  the  choroid,  viz.,  (1 )  the  quiescent  stage  ; 
(2)  the  glaucomatous  .stage;  (3)  the  stage  of  extra-ocular 
extension;  (4)  the  stage  of  metastasis:.  The  second  stage 
results  in  enlarfirement  of  the  globe,   with  apparent  or  real 
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exophthalmos.  Pain  is  severe  .lunn,  this  stage  ^^^^^^^^;;^ 
when  the  tumour  hursts  through  the  seierotic.  I  '*  "■^t"'" 
t'en  o  curn  at  the  lin^bus,  and  is  followed  by  ra,..<lly  ungat- 
ing grmvth  Metastasis  first  oeeurs  in  the  prea^naular  and 
neih  ouHng  glands,  later  in  the  cranial  and  other  bones 
Dirl't  extension  by  continuity  to  the  opt.c  nerve  (wine  s 
elll  affected)  and  bra.n  .s  comnu.ncr,  and  '-^^0^--;;,;;^" 
oraans,  usually  tiu.  liver,  are  relatively  rare  (of.  sa.conui 


"of  ^liplv "tred  tus  sunoun-hn.  H-od  vo>^ls  ;    also   tl,. 
infiltration  of  the  antorinr  i-art  ..f  tlir  opt,.-  tumv.  . 

the  choroid).     In  ...ost    eases  th."  iirst   stage  lasts  fr.mi   six 

months  to  a  year.                                                   .                        , 
(Jliotna   is   a   malignant    growth    of   the   retma   co.nposed 
chietlv  of  small  round  cells  with  large  n-u^lei,  charaetenst.callv 
arranged  arcmnd  blood  vessels,  an.l  showing  great  te.idene> 
to  de^renerative  changes  (Fig.  -Vl  ).     It  is  a  d.seas,>  stu  genens 
and  bears  no  resemblance  to  glioma  of  the  brain,  trout  which 
it  must  be  carefully  .listinguishe.l.     It  ,.robably  originates  in 
fcetal.   undifferentiated  retinal  cells:     wh.Mi  the  other  eye^is 
affected  it  is  a  separate  locus,  aim  not  a.,  .-.mv.—i 
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cliiasma.  It  is  invariably  multiple  (cf.  sarcoma  of  the  choroid). 
VVlien  seen  verv  eaily,  as  for  example  in  the  second  eye,  a 
larger  mass  is  seen  surrounded  by  luimerous  pimctate  satelhtes. 
Microscoi)icallv,  minute  deposits  are  seen  scattered  in  various 
situations  throughout  the  globe.  It  may  grow  principally 
outwards,  separating  the  recina  from  the  ehoroid— glioma 
cxol)hytuin,  or  inwards  towards  the  vitreous  glioma  endo- 
])hytum.  There  is  no  fundamental  'listinction,  but  the  oph- 
thalmosco])ic  api)earances  differ  in  the  two  types.  In  the 
former  the  condition  resembles  a  mere  detachment  of  the 
retina  ;  in  the  latter  t polypoid  masses  may  be  seen  stretching 
into  the  vitreous.  Hemorrhages  upon  the  surface  are  not 
uncommon.  csi)ccially  in  glioma  endophytum. 

Several  conditions"  occurring  in  children    may  give   rise  to 

similar  signs,  and  cause  great  difficulty  in  diagnosis.     These 

have   been  grouped  together   under  the   term  psrudoqlioma. 

The  chief  are  (1 )  inilammatory  deposits  in  the  vitreou.s,  with 

or  without  detachment  of  the  retina:     (2)  tubercle  of  the 

choroid,  esi)eciallv  the  confhient  type  ;    (3)  congenital  defects, 

due  to  ]iersi.stence  of  part  of  the  fibrovascular  sheath  at  'lie 

back  of  the  lens.     The  first  group  are  due  to  a  quiet  form  of 

cyclitis,    uhich    mav    have    passed    unnoticed    or    may   have 

caused  slight  redness  of  the  eyeball  with  inflammatory  deposits 

in  the  an'terior  chamber:    these,  however,  are  usually  soon 

absorbed.     A    historv    of    fits,    unconsciousness,    attacks    of 

so-earning,  ear  di.seasc,  meningitis  (especially  po.st-basic),   one 

of  the  aLHite  specific  fevers,  .syphilis,  &c.,  may  be  obtained. 

Iritis,   or  the  results  of  iritis  or  iridfxjyclitis,  c.rj.,   posterior 

synechia^,  retraction  of  the  base  of  th(>  iris,  and  so  on,  are  often 

'"Vn  all  cases  atr.r|)iii  should  be  instilled  and  both  eyes  should 
l,c  thoroughh  examined  ophthalmo.scopically.  under  chloro- 
form if  necessar\.  The  tension  may  then  be  satisfactorily 
tested,  and  mav  afford  useful  information  which  cannot  be 
obtained  without  an  ana>sthetic.  Raised  tension  is  in  favour 
of  glioma,  lowered  of  pseudoglioma.  Even  when  every 
prec^iution'  is  taken  there  is  a  considerable  group  of  cases  in 
which  it  is  quit(>  impos.sible  to  be  certahi  of  the  diagnosis. 
Considering  that  the  life  of  the  patient  is  at  stake  and  that  the 
eye  is  in  any  case  useless  as  an  organ  of  sight,  these  cases  should 
be   iieaieu   ua   giiOii'ia, 
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TrffihiK  nl.— Thi'  trcatiufiit  of  glioma  is  oxoision  (.t  tlie  eye 
at  the  earliest  jjossihle  inoineiit.  The  optic  nerve  sliould  be 
cut  long,  aiul  the  cut  end  invariably  submitted  to  niieroscopical 
exaniimition.  If  there  is  any  doubt  of  extensi(,n  of  the  dis- 
ease to  the  eonjunetiva  or  orl)ital  tissues  exenteration  of  the 
orbit  is  imperative,  [n  eases  where  tlie  diagnosis  is  doubtful 
the  eye  slvould  be  removed,  for  in  intlammatory  p.seudogiionia 
the  eye  is  destined  to  shriid^  and  bec(,me  unsightly.  In  no 
case  should  txith  eyes  be  removed  at  the  same  oi)eration,  but 
if  one  is  proved  by  n.ieroscopical  examination  to  be  glio- 
matous  and  the  other  contains  a  similar  growth,  the  second 
eye  shoukl  also  be  excised  if  consent  of  the  parents  can  be 

obtained. 

The  prognosis  of  glioma,  if  imtreated,  is  absolutely  bad, 
the  patient  invariably  dy'  ig.  The  i)rognosis  is  fair  if  tlw  eye 
is  removed  before  extra-ocular  extension  has  occurred.  In  the 
absence  of  disease  of  the  second  eye  the  iiatient  may  be  re- 
garded as  out  of  danger  if  there  is  no  recurrence  in  the  orbit 
within  three  years,  but  the  remaining  eye  should  be  carefully 
examined  under  atroi)in  at  frequ(^nt  intervals  for  a  much 
longei  ]ieriod.  There  are  several  cases  on  record  of  cure  after 
removal  of  both  eyes  for  glioma  retime. 
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CHAPTRPv    XXI. 

I\,H   lUKS     lO     I'lIK     KVi;.     I'AN'Ol'HTHAI.MITIS, 
AND     SV.Ml'ArHKriC    Ol'iriHAI.MlA. 

The  eye  is  )tr(>t(Hti'(i  f-om  dircit  injury  by  tho  lids  aiul  tho 
projccliiij.;  inai'trins  of  the  (ubit.  Novcrthi-k'ss,  it  is  not 
cxcinpt  from  forcij.ni  bodies,  tlic  action  of  caustics,  contusions 
l.y  blunt   airl  wounds  by  sharp  instiinncnts. 

KoKKUJN   Bodies,   Hikns,  &c. 

Foreign  Bodies,  which  arc  usually  small — jiarticlcs  of 
coal  dust,  cmciy,  st<-cl,  t:.c.-- may  pitch  upon  tho  conjunv,tiva 
or  upon  the  coinca.  In  the  former  case  they  cause  sudden 
discomfort  and  rcllex  blinUinjf.  The  foreign  body  sticks  to  the 
palpclaal  conjunctiva  and  is  liable  to  be  dragged  across  the 
cornea,  which  it  excoriates.  It  may  get  floated  by  tears 
towards  tho  inner  canthus,  and  so  into  the  nasal  duct.  Very 
tre(iuentl_\-  it  becomes  lodged  at  about  the  middle  of  the 
ujipcr  sulcus  subtarsalis  (riik  p.  57o),  where  it  is  most  likely 
to  irritate  the  cornea,  or  in  the  upper  fornix.  It  may  occa- 
sionally become  imbedded  in  the  bulbar  ccmjmictiva.  Quite 
lar<'c  foreign  bodies,  such  as  a  grain  of  corn,  may  be  retained 
for  a  long  time  in  the  ujipcr  fornix  and  give  rise  to  much 
iriitation  and  some  discharge.  They  are  liable  to  be  over- 
looked unless  the  upp(>r  lid  is  everted.  They  are  generally  1 
imbedded  in  a  mass  of  granulation  tis.suo,  which  may  simulate  , 
the  cockscomb  type  of  tub(  tele   (ride  ji.   ISO). 

Fragments  of  aniline  pencil  in  tin-  eye  cause  much  iirita- 
tion  and  a  very  unsightly  staining.  The  eye  should  be 
iri'i"atod  with  a  weak  solution  of  alcohol,  and  glycerine  drops 
used  (Swanzy  and  Werner),  since  those  substances  are  sol- 
vents of  aniline  violet.  ' 

Particles  of  steel  and  emery  are  very  liahle  to  fly  straight 
on  to  the  cornea  and  penetrate  into  the  epithehum  or  sub- 
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stantia  propria.  Lar<;er  paitiflos  of  «tt>cl,  or  less  coiniaonly 
stono  ^ilass,  &c.,  may  perforate  thoylobc  (ride  p.  411).  When 
situated  in  the  cornea  they  eause  great  jiain  and  irritation. 
The  |)iipii  is  often  eonstrieted.  If  allowed  to  remain  they 
expose  the  eornea  to  the  diinjiers  of  infeetion  l)y  organisms 
in  tho  conjunctival  sac  and  vdceration.  This  may  lead  to  a 
small  superticial  slough  heing  cast  off,  carrying  the  foreign 
body  with  it.  The  small  ulcer  thus  formed  may  heal,  but  if 
virulent  organisms  are  present,  a  spreading  ulcer,  with  or 
without  hypopyon,  may  develop. 

It  is  not  always  ea.sy  to  di.scover  a  toreigt\  body  upon  the 
cornea.  A  leasli  of  dilated  blood  ve.s.scls  at  .some  spot  near 
the  limbus  may  direct  attention  to  its  jjosition.  In  case  of 
doubt  the  eye  should  be  cocained  and  the  cornea  thoroughly 
examined  uiider  oblique  illumination  with  a  loupe.  The  use 
of  fluorescein  will  sometimes,  but  not  always,  reveal  the 
position.  In  some  cas<-s  the  foreign  body  can  be  detected 
by  relii'cting  light  into  the  eye  with  i'  plane  mirror,  especially 
if  a  eimvex  lens  is  used  to  magnify  the  object  (vidr  v.  109). 
The  wing  cases  of  insects  and  the  husks  of  seeds  may 
adhere  In  iheir  concave  surfaces  to  the  cornea,  usually  at  the 
limbus,  for  several  days  or  even   weeks. 

Tnaltmnt.  -  Foreign  bodies  uuist  be  rcMUoved  as  soon  as 
possible,  and  as  far  as  possible  with  antiseptic  precauticms. 
If  situated  in  the  lower  foiiiix  they  are  (>asily  ren)Oved  with 
a  clean  handkerchief  after  everting  th(>  lower  lid.  If  not 
found  in  this  position  the  ujtper  lid  should  be  everted  {ridp 
p.  7S)  .  the  jiarticle  will  generally  lie  found  in  its  favourite 
situation,  and  can  be  removed  in  the  sam  ■  maiuu-r  or  by 
pa.ssing  the  linger  over  the  surface.  If  it  is  still  not  seen 
the  upper  fornix  should  be  brought  into  view  (ridr  p.  ?'.»)  arui 
the  i)arlicle  removed.  In  case  of  dilliculty,  (trevious  ap- 
plication of  cocain   will  materially  assist. 

If  the  foi-eigu  body  is  imbedded  in  the  l)ulbar  conjunctiva 
it  should  be  picked  oiit  by  a  needle  after  application  of  cocain. 
If  a  discission  needle  is  not  at  hand  a  darning  needle  may  be 
used;  it  should  be  ^lassc^l  through  a  tlame  iir.st,  so  as  to 
sterilise  it.  This  little  operation  is  perforuu'd  in  the  same 
manner  as  removal  of  foreign  bodies  from  the  cornea   (ridi' 

:..i^..\       T^    ..,.,,.   iw.   .>,>/«^i!t..ii.»-   fi.   Kiiio  iitf  tbo  small   niece  of 
'*■*/*'•/•      *■     ■■■".■' I  _  _       ' 

conjunctiva  containing  the  foreign   body  with  scissors. 
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llcmoval   of  fni('i<in   bodies  from   tlif  cornea   i  ■;  etTeeted   as 
follows  :    The  eve  is  eoeaiiied  and  tlie  patient  seated  in  a  eliair. 
The  surgeon  stands  behind  the  patient  and  liolds  tlie  hds  apart 
uiih   the   first  and   seeond  finyers  of   iiis  left    iiand,    pressing? 
slifihth    backwards  so  as  to  steady  the  gU.lie.     An  assistant 
focusses  the  li^ht  upon  the  cornea,  the  patient   l:ein«i  told  to 
look  in  the  direction  which  affords  the  »  est  view  of  the  jiartide. 
A  sterilisei:  spud   (Fijj.  2(^2)  is  used  to  remove  it.     Only   if 
this  fails  after  reiieated  efToits  should  a  needle  lie 
resorted  to.  It  may  be*  a  discission    needle,  or   in 
default   of  that   a  darnin},'    needle   (rid,    siiprd). 
The  greatest    care    should    be    exercised  not    to 
scrape  up  the  epithelium  more  than  is  absolutely 
necessary.      Emery   antl   steel    particles   cause  a 
little  ring   of    brown  stain   around   them,  which 
should    be   scrai)ed    off   :    if  it    is   not    done  the 
patient  is  likely  to  return,  under  the  impression 
that  the  foreign  body  has  not  l)een  removed.    If 
there  is  any  sign  of  ulceration  and  t/ir  y.ntiint  is 
i/nioKj,  with  normal  loision.n  dro|)  'f  1  ]ier  cent, 
alropin  should  be  instilled,  warning  being  given 
that  the  sight   will   l)e    misty  for    a    few    days. 
If  the  f)atient  is  over   forty  or  has  any  signs  in- 
dicative   of   the   possibility  of  glaucoma  arising 
{ridr   p.   276),    atropin  should   l)e    avoided    and 
the  eye  should  l)e    examined  daily  for    a  time. 
In  every  case   the   eye  is   kept   bandaged   for  a 
day,  and  boric  lotion  is  ordered.     If  ulceration 
occurs  it  is  treated  in  the  appropriate  manner 
{ride  p.  201).     Special  attention  should  be  given 
to  particles  of  stone,   which  show  a  greatei'  tend- 
ency than    steel,   &e.,  to  cause    ulceration,   pro- 
bably because    steel  particles  are  ohcn  hot,  and 
therefore  sterile,  when  they  enter  th     eye. 

Occasionally  sharp  steel  and  other  ])articles  penetrate 
deeply  into  the  cornea,  without,  however,  jierforating.  The 
efforts  made  to  remove  them  may  push  them  still  deeper  or 
even  into  the  anterior  chamber.  When  such  an  accident  is 
feared,  si)ecial  precautions  must  be  ado])ted.  If  the  particle 
is  steel  and  a  large  magnet,  e.g.,  Haab's  or  Mellinger's,  is 
available,  tiiis  method  should  be  tried  {lidc  p.  425).     It  vmiI 
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generally  fail,  the  paitide  l)eiiiu  sd  small  tliat  an  iiisii.licieiit 
miinbor  <«t'  lin(>s  of  toree  pass  tlii(Ui<.'li  it.  In  these  cnses  or 
when  the  particle  is  nnn-inairnetisahle  a  lirnad  neeille  should  lie 
passeil  intothe  anterioichainhec  and  pressed  a^'ainst  the  hack 
of  the  cornea  while  the  foreiL'n  liod.\  is  IxMntr  removed  with 
a  needle,  l'  "icr  has  invented  a  spatula,  curved  oti  its  anteiinr 
surface  to  tit  the  hack  of  the  c'oriica,  for  this  purpose:  it  is 
introduced  into  the  anterior  chandMM'  throuuli  a  keratoma 
incision.  If  the  foreiun  hody  escapes  into  the  anterior  cham- 
ber it   must  !'e  removed   liy  other  methods  {rlil,    p.  4J.'}). 

Burns  and  Injuries  by  Caustics.  -Burns  by  hot   water 
or  steam,    hot    ashes,    explodin;.'   jiouder,    molten    metal,   Ac. 
and    injuries    by   caustics,    such    as    lime,    usually    from    fresh 
mortar  or  whitewash,  stroni,'  acids  and  alkalies,  &c.,  cndan<:er 
the  eye  chietlv  in  two  ways,  viz.,  by  injtn-in.u  the  cornea,  and 
bv  producing:  symblepharon.     Strong  ammonia  is  particularly 
harmful,  hydrochloric  acid  (spirits  of  salt)  much  less  so.      Im- 
mediately  after   the   accident    there   is   intense  conjunctivitis 
and  cheniosis,  but  the  cornea  looks  clear;    in  this  stage  it   is 
dillicult  to  be  certain  of  the  extent  of  the  injury.      A  drop  of 
tluore.scein  .solution  will  reveal  the  extent  of  the  area  deimded 
of  epithelium.      Prognosis  should  therefore   be  guarded,  care 
iH'ing  taken  to  inijjress  upon  the  patient  the  gravity  of  the 
injury   and  the  necessity   for  constant    uipervision.      In   the 
worst  eases  the  cornea  is  dull  or  opaque.      In  the  succeeding 
day,s  an  eschar  forms  and  is  thrown  off.     This  is  followed  by 
granulation   of   the   injured   conjunctiva   and   freiiuentiv    by 
ulcerati(m   of   the   cornea.     The   corneal   condition    nnist    be 
treated  like  a  corneal  ulcer  {ri'l,   ji.  201).      In  bad  lime  burns, 
&e.,  the  whole  cormvi   may   be  destroyed.   ])erforation  takes 
place,    and    the   eye    shriidvs.      In    less   severe   cases    a    dense 
Icucoma  forms,  ])orcelain-like  in  lime  bums,  and  sight  is  lost. 
The  chief  danger  derived  from  the  condition  of  the  conjiuictiva 
is  that  of  adhesion  of  the  lid  to  the  globe.     It  is  most  likely  to 
occur  with  the  lower  lifl,  the  caustic  acting  principally  upon 
the  lower  fornix,  which  is  obliterated  by  organisation  of  the 
granulation    tissue.     The    ,syml>lepharon    thus    produced    im- 
l)edes  the  movements  of  the  globe   and   may  e^(■n   interfere 
with  its  nutrition.      Kvery   precaution    must    lie   adopted   to 
pre%ciit   ;tr;  ocvurrence. 

Treatment.— In  the  earliest  stages  of  injury  by  caustics  the 
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(■xccss  of  (Iclctcrious  matnial  •mist  Im  icmovcd.  Acids  may 
he  n.'iitraliscd  i)y  ililiuc  alkalh^s  (lotio  sodii  l.icarlx.iiatis,  :{  por 
.■,.iit.)  and  alkalies  hy  w.ak  acids  (intio  acidi  iM.rici)  or  milk. 
I'aiticlcs  of  lime  must  Im'  iMTscvcrinirly  picked  out  witli  tor- 
(•c|.s,  aftiT  previous  application  of  cocaiii  ;  irrigation  with  10 
per  cent,  .solution  of  neutral  ammonium  tartrate  has  heen 
advocated.     A   few  drojis  of  ol.   ricini   or  olive  oil   may   be 

instilled. 

To  prevent  symhiepharon  a  glass  rod  is  well  coated  w:th 
vaseline  or  horie  acid  ointment,  or  if  the  eoriu-a  is  involved 
atropin  ointment,  and  the  point  is  swei)t  round  the  upper  and 
lower  fornices.  so  that  they  are  well  packed  with  ointment. 
In  severe  eases  cold  compresses  should   he  a|>plied,   and  the 

jiatient    p>it   to   bed. 

In  the  succeediny  days,  if  .syml)le])haron  still  threatens, 
the  treatmt>nt  with  ointment  and  the  glass  rod  is  repeated  once 
or  more  times  daily  according  to  the  seventy  of  the  case.  A 
stri])  of  tin-foil,  gold-l)eaters'  skin,  guttapercha  tissur-,  or 
linen,  smeared  with  ointment,  may  he  inserted  into  the  fornix 
and  kept  in  i)lace  hy  a  bandage.  If  .symhiepharon  occurs  it 
must  be  suitably  treated  (rirh  p.  Hno),  but  prevention  in  this 
case  is  very  much  easii'i'  than  cure. 


CoNTl'SiO.NS    BY    BlANT    InSTRI'MENTS. 

Injuries  by  blunt  instruments  vary  in  severity  from  a  simple 
cor'ieal  abrasion  to  rui)ture  of  the  globe.  There  is  no  part 
of  the  eye  which  may  not  1m'  so  injured  by  contusion  a.s  seri- 
ously to  (limini.ih  vision.  .Moreover,  in  some  cases  the  changes 
are  progressive,  so  that  in  (til  ai-si.s  a  nri/  (juurdrd  pro^jnoi^i'i 
■should  he  (jii'tn.  The  various,  conditions  which  mav  follow 
conttision  will  be  briefly  enumerated. 

Cornea.— A  simple  abrnsUm  may  be  caused.  It  is  recog- 
nised by  distortion  of  the  corneal  reflex  and  by  the  use  of 
fluorescein  {ndc  p.  84).  There  is  much  i)ain,  like  that  due  to 
the  presence  of  a  foreign  b'-dy,  incn-asiul  on  moving  the  lids, 
much  lacrymation  and  rchex  blepharos])asm.  It  may  become 
infected  and  give  rise  to  a  corneal  ulcer.  es|)ecially  if  a  mucocele 
is  ])resent  (vide  \).  610).  In  the  simple  ca.ses  the  u.se  f)f  a 
lotion,  r.d..  boric  acid,  boric  ointment  to  ])revent  the  lids  from 
sticking  together,   and  a  pad  and   bandage  tor  a  tew  days 
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siitlicrs    (<'f.    |).  4(il).      riccriitioii    iiiiist    he    treated    suitalily 
{ri<lr   p.   :'01). 

Hiciirnti/  i'.rnsiiiii  [Si/n.  I'niirniil  Trtnamillr  Ki  rolnliiin)  is 
piirlii-nljuly  liiihle  to  necur  iit'ln-  scnitclns  with  t)atiieH'  tinker, 
nails.  Till'  iihiasinii.  linweMr  prndiiccil,  iisiiniiy  heals  ipiickly, 
l)Ut  is  fiilinwed  smiie  days,  weeks,  oi'  e\eii  iiiiintlis  latei-.  t)\  aeiite 
pain,  ^;eIle|■aliy  mi  lii>l  "peniny  tlie  eyis  in  the  nioiniiitr.  If  the 
cornea  is  I  lien  siaiu'd  with  (luoreseein  nil  aliiasioii  will  he  tniiiid, 
usually  al  the  oiijiinal  site,  hut  sometimes  elsiw  here,  or  I  lieie 
mav  he  a  \esiele  ol'  yroiip  of  \csielis.  'Pin-  attack  rapiillv  jiasses 
off  with  appi-opiiate  treatment,  hul  oftin  recurs  tii-'ain  and  apiin. 
There  is  no  douht  that  in  i  hese  eases  the  epithelium  is  ahnor- 
mally  loosely  attached  to  15owinan's  memhiiiiie,  and  is  liahle  to 
he  torn  otT  hy  the  lid  on  uakint;.  Such  looseness  of  epithelium 
and  formation  of  xesiclis  is  characteristic  of  lesions  of  the  tlttli 
nerve  (ridi  p|).  223,  ^lTi),  and  it  is  pidhahlc  that  recurrent  ero- 
sion is  due  to  this  cause,  tli<iuj.'h  the  actual  rationale  is  unknown. 
Karly  attacks  should  he  treated  in  the  same  manner  as  a  simple 
ahrasion.  horic  ointment  hciii^'  i)lentifully  applied  at  ni^ht.  If 
the  attacks  are  repealed  the  spots  should  he  curetted  and  touched 
with   pure  carholic   acid    {ridi    p.    214). 

D>i J)  (iparil//  may  l)('  iomul,  usually  in  tlie  form  of  delicatp 
grey  stria!  interlacing  in  ditTeront  directions.  Thoy  are  due 
to  acciinuilation  of  lyin|)li  in  the  interlamellar  fs])aoes  ;  occa- 
sionally to  \vrinkiin<;  of  Descenicfs  monibranp  (ridr  p.  242). 
They  generally  clear  up  without  leaving  ..  permanent  opacity. 

Bloixl-stditii)  'I  <ii  the  orniit  occasionally  results  from  con- 
tusion which  has  caused  hn>mori'hag(>  into  tli(>  anterior  clianiber. 
I'rolmhiy  in  all  the  cases  the  tension  of  the  eye  is  raised  in  the 
early  stages.  The  whole  cornea  is  at  first  staiiuvi,  the  colour 
ii  varying  according  to  the  duration  of  the  condition.  It  may  he 
■^»  reddi.sh-brown.  or  greenish.  In  the  latter  case  the  condition 
nearly  simulates  dislocation  of  the  clear  lens  into  the  anterior 
chamber  {ridr  p.  407).  The  cornea  gradually  and  very  slowly 
clears  from  the  periphery  towards  the  centre,  the  whole  process 
taking  more  than  two  years.  Micoscojiically  there  are  myriads 
of  miiuite.  highly  refiacting  rods  packed  in  the  lamella^  of  the 
substantia  propria,  and  sometimes  round  gianuk^s  of  jiigment  in 
the  corneal  corpuscles.  These  are  (lerivati\'es  of  Iwemogloliia, 
which  may  or  may  not  contain  iron.  They  are  pioimbly  removed 
by  the  phagocv-tic  action  of  leucocytes — a  slow  yirocess.     In  the 
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Ruplun  "/  llir  rnn,i>,  is  very  luic  D.scciiicl  s  in.inl.iiiic 
I. .ay  !>•■  iu|.tuic«l  alone.  In  cnnii'W-te  niptinv  an  attempt 
ina\    lie   made   to  save  the  eye   l>y  -iiture. 

Sclerotic,  h'uplnn  <>j  lh<  <jl<h<  is  generally  dne  to  it  l.ein^ 
s.al.lenly  and  vi..lenlly  fon.'d  a^rainst  tlie  oil.ital  ualN.  It 
is  often  due  to  falls  .i|)on  some  pro/'ctinj.'  ohjeet.  swell  as  a 
Unol)  or  a  kev  in  a  door,  and  is  frecniently  eansed  in  eoimtry 
distriets  l)v  a  blow  from  a  eous  liorti.  The  foice  i^  usually 
applied  from  the  direetion  (h.wn  and  out,  where  the  ey<-l)all 
is  least  proteeted  by  the  orbital  margin  ;  I  he  eye  is  forced  into 
coiitaet  with  the  i>ulle\  of  the  superior  oblicpie  musel-.  The 
selerotie  gi\w  wav  up  and  in  at  its  weakest  jiart,  viz.,  in  the 
iwiuhbourhood  of  the  eanal  of  Sehlemm.  The  wound  is 
obh(iue,  bcim:  farther  forwards  internally  than  externally, 
where  it  appears  more  or  less  eoneeiitrie  with  the  corneal 
margin  and  about  W  mm.  behind  it.  The  conjunctiva  is 
(,ften  intact,  l)ut  there  are  always  severe  injuries  to  other 
parts  of  the  eve.  The  iris  is  generally  prolai)sed  or  torn  away 
(i,id,,dialvsis)  or  retiiutted.  The  lens  may  be  expelled  from 
the  eye  or  escape  luider  the  conjunctiva  (sid)conjunctival  dis- 
location of  the  lens)  or  be  forced  back  into  the  vitreous,  making 
the  anterior  chamber  deep.  The  anterior  chamber  contains 
blood  (hvphaMna)  and  there  may  be  ha-morrhage  into  the 
vitreous."  Detachment  of  the  retina  occurs,  with  or  without 
snbretinal  or  sid)choroidal  ha-morrhage.  T'  •■  eye  usually 
shrink.s  and  is  lo.st. 

Tr<(ttmint.—'Y\w  eye  must  bo  carefully  examined  with  lid 
retractors,  under  an  ana-sthetic  if  necessary.  In  .severe  cases 
nothing  remains  but  to  excise  the  collapsed  globe.  In  les.s 
severe "t'ascs,  without  extrusion  of  the  contents  of  the  globe, 
atro|)in  may  be  instilled,  cold  com])resses  aj.plied  and  the 
patient  kejit  in  In-d.  Sometimes  gocxi  results  follow  suture 
of  the  rupture.  If  the  rupture  involves  the  i)orii>hery  of  the 
cornea  the  iris  alone  may  be  prolapsed.  It  is  then  a  good 
plan  to  insert  the  sutures  in  the  .sclerotic  without  tying  them, 
before  excising  the  prolajjse  :    they  are  then  tie<l. 

In  subconjunctival  dislocation  of  the  lens  it  would  seem 
a  natural  procedure  to  oi)en  the  conjunctiva  and  let  out  the 
lens.  This  is,  however,  contraindicated  in  tlie  early  stage. 
It  must  be  remembered  that  there  is  an  openbig  directly  into 
the  vitreous,  and  ttiat  such  a  piucedure  vViu  aiiiiOst  inevitaojV 
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invnlvp  oscajM'  of  \itrf(iiis,  and  |)nssil)ly  |iiwi()|(litlialmiti.s. 
Atroiiin  sIkhiM  Ih'  iiiNtillcd  iiml  cold  (•(iriipirsscs  a|i|ilii'd.  Tlif 
It'tis  \^ill  (.'liulnallv  lifcoinc  ut'MnlH'd,  luil  im  harm  will  accTiic 
if   tile    icMiiiaiits   arc    rciiinNcd    after   llic   sclcial    iu|)tiirc   lias 

llralrd. 

Iris.  .Must  itiJMiics  to  tlic  iris  caused  liy  contiisidn  arc  due 
to  sudden  incui\inu  of  the  coinea.  wliereliy  the  ai|Ueous  is 
forced    liaeU   ai:;''Mst    tlie   iris  and   lens. 

'/'niiiniiilir  ini/d ritisi^  may  follow  a  eontiisioii.     'I'lie  pupil  is 
larjie  and   inirnol'ile,  and   usually  icruains  moderately  dilated 
permanently.     It   is  due  proliahly  to  paralysis  of  the  motor 
'ihrcs,  though  there  arc  rninut<' ruptures  in  the  pupillary 
inar-^in.     There  is    usually    also  paralyses 
of  accommodation.      T niuttKilir   tniiisin  is 
r.irer,  and   results  from  less  .s<'vere  injuries: 
it    usually    passes   otT.      limliiitiiiij   hm  ni- 
tinH-<  of  the   iris,  sometimes  e.xtendin)^  to 
the    ciliary   martzin,   are    rare   (Fig.  :.t'3). 
/  ri'lniliiih/.sis    is     commoner     (Fifi.    -('4). 
The  iris  is  torn  away  from   its    ciliary  at- 
tachment   for    a    varialile    distance.      On 
inspection  a  Mack  hiconve.x  area  is  seen  at 
the     periphery,    and    the    |»ui)illary    edge 
l)ul;;es  slightly  inwards.    With  the  ophtlial- 
iiiutil)low.    (Fn.iii    riioscopic   mirror'  a   relle.x  can  he  ohtained 
Hiilnics  SpuT.r.)   ■     ♦•"■<'•'>-'•'     I •"•     peri|)heral     <iu\K      and     the 
fihres  of    suspensory    tii;ament    and    edfi;e 
of  the  lens  may  lie  vi.sihle.      rniocular  diplopia  may   he   pro- 
duced hy  this  injury,      fn  extensive  iridodialysis  the  detached 
portion  of  the  iris  may  he  completely  rotated,  so  that   the 
pit^mented  hacU  of  th(>  iris  faces  forwar'ds  {nntiflfxion  of  the 
(/■/•s).     The  iris  never   hecomes  reattached,    hut   iridodialysis, 
apart    from   other'   injury,    rarely   causes  serious   results.     In 
Iraumatir  aniridia   or  iridinmia   the  iris  is  completely  torn 
away   from   its  ciliary  attachment,  contracts  into  a   minute 
ball,  and  sinks  to  the  bottom  of  the  anterior  chamber,  where 
it  may  k*  impossible  to  see  it.      Rarely  the  same  ap])earance  is 
caiisetl  by  Inlal  inn  r-sinn  or  ritroflvxvn  of  the  iris,  the  whole 
iris  being  doubled  back  into  the  ciliary  region  out  of  sight. 
More  commonly  inversion  is  jiartial.  so  that  the  appearance  of 
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This  leads    to    irre<;uiarit.v-  in    the  depth  of 
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t)ivn  easy.  It  i.s  raoro  irloldilar  tlian  normal  owiiifj;  to  its 
irei'doin  from  tlic  restraint  of  the  siisponsciry  lii^anu-nt.  When 
still  clear  it  looks  like  a  <:lol)iile  of  oil  in  the  anterior  elianiher. 
With  oblique  illumination  it  lias  a  golden  rim,  due  to  total 
retiection  of  the  light  ;  this  is  the  exact  opjjosite  of  the  total 
reflection  when  the  edgt?  of  the  lens  is  seen  with  the  mirror, 
the  light  being  then  totally  relleeted  away  from  the  observer's 
eye.  The  lens  in  the  anterior  chamlx-r  causes  sjjasm  of  the 
sphincter  iridis,  which  may  occur  at  the  moment  w  hen  it  is  ])ass- 
ing  through  the  pupil,  fnten.se  iridocyclitis  or  .secondary  glau- 
coma is  then  .set  up.  In  most  cases  of  dislocation  forwards  the 
lens  is  sluunkeii,  and  the  suspensoiy  liganu'iit  lias  become 
partially  absorbed;  dislocation  into  tli(>  anterior  chamber 
may  occur  in  these  cases  spontaneously,  without  any  con- 
tusion. Unless  the  lens  is  very  small,  extreme  irritation  is 
set  uj)  by  its  presence  in  the  anterior  chamber,  and  the  eye  is 
lost   if  it  is  allowed  to  remain. 

Dislocation  of  the  lens  always  causes  considerable  distuib- 
anee  of  vi.sicm.  In  jiartial  ruiiture  of  the  suspensory  ligament 
there  is  astigmatism  which  is  much  inci'ea.s(>d  l>y  tilting  of  the 
lens.  The  slackening  of  the  suspensory  ligament  causes 
increa.sed  curvature  and  myopia,  which  may  be  more  than 
eompen.sated  by  backward  displacement.  In  total  disloca- 
tion into  the  vitreous  the  effect  is  that  of  the  old  cataract 
oi)eration  of  crouching  ;  the  jmpillary  area  is  aphakic,  the 
refraction  is  highly  hypermetro])ic,  retpiiring  cataract  glasses 
for  its  correeti(m.     Vision  usuilly  deteriorates    gradually. 

If  the  lens  is  displaced  .so  much  laterally  that  the  edge 
crosses  the  pupil  unioculur  dijilopia  is  jircsent.  Through  tlic 
a])hakic  area  of  the  jmpil  the  eye  is  liighly  hy])ermctropic, 
through  the  phakic  portion  it  may  be  myopic,  in  additi(jn  to 
which  the  periphery  of  the  lens  acts  as  a  prism.  Oiihthal 
moscoi)ic  examination  under  these  conditions  shows  two 
images  of  tlu'  di.sc  by  the  indirect  method,  differing  consider- 
ably in  size.  H\  the  direct  nu'thod  the  fundus  may  be 
observed  through  the  jihakic  or  through  tlic  ajihakic  jiortion 
of  the  pupil,  difTerent  lenses  being  reipiired  to  coi-ect  the 
refraction  in  the  two  cases. 

Subluxation  of  tlie  lens  may  occur  as  a  congenital  co.idition 
(ectopia  lent  is)    {riil,    p    311 ). 

Hcsides  the   imnH>(ii;iit'  coiiwcniiciifr-^  i.f  <li^-l/w.,if ;,,..  ,.♦'  flw. 
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Ions,  very  sorinus  rcinoto  ofTccts  iiiiiy  follow .  Tn  siihliixation 
tiic  lens  is  vciv  liahlc  to  hocoini'  opiunic,  owinj^  to  maliuitritiou. 
The  prcssuie  of  tlic  <'(!<;(>  of  the  Icnson  tlie  hiioU  of  the  iris  and 
on  tlic  ciliary  liody  often  sets  iij)  severe  iiidoeyelitis,  which 
may  lead  to  the  loss  of  the  eye.  and  even  endan<ier  the  other 
l)V  syin|)athotic  o])hthalMiia  (7.'-.).  Secondary  glaucoma  is 
a    very  fre(|iieiit  se([iiel    {riili    |).   273). 

Tridtmrnt. — In  the  ahsence  of  irritation  vision  may  be 
ini|iroved  in  total  luxation  into  the  vitreous  and  in  sul''nxation 
liv  suitable  glasses.  In  the  latter  case  it  is  usually  in. possible 
to  coricct  the  astigmatism,  but  sometimes  the  a|ihaUic  i)art 
of  the  ])U|>il  can  be  used.  If  iridocyclitis  or  secondary  glau- 
coma is  present  the  lens  should  be  extracted  if  it  is  possiltle. 
It  is  imperative  when  the  lens  is  in  the  anterior  chambei'.  In 
all  cases  it  is  uinisually  ditficidt.  There  is  always  a  consider- 
able ru])ture  of  the  sus|)ensory  ligament,  so  that  vitreous 
])rcsents  as  soon  as  the  corneo-sderal  section  is  completed, 
and  tlu'  delivery  of  tlH>  lens  has  usually  to  beefTected  with  tho 
scoop,  much  vitreous  being  lost  (ride  \}.  400)-  ff  extraction  is 
impossible  an  iridectomy  or  tre])hining  may  improve  matters, 
but  more  usually  fails.  If  the  eye  is  blind  and  painful  it 
slundd  !)('  excised.  For  the  treatment  of  suliconjunctival 
dislocation  see  ]>.  40"). 

Besides  dislocation  of  the  lens,  rvj«rM«(VH  ntUinirl  occa- 
sionally follows  a  contusion.  In  most  of  these  ('a.ses  the 
capsule  is  ru])tured,  though  the  site  of  ru{)ture.  usually  behind 
the  equator,  cannot  be  seen  clinically.  The  lens  gradually 
becomes  o])aque.  a  rosette-shaped  ojjacity  being  usiuiily  fiist 
formed  in  the  posterior  cortex.  Rarely  the  cataract  remains 
in  this  condition,  but  much  more  conunonly  it  s))reads  through- 
out the  cortex  until  the  apjjearaiu'e  of  a  mature  cataract  is 
found.  More  or  less  absorption  takes  place,  but  it  may  be 
])ernKinently  incomplete.  The  condition  should  be  treated 
in  the  sanu>  manner  as  traumatic  cataract. 

\i\  some  cases  a  ciicular  \'u\\i  or  disc  of  faint  or  stippled  opacity 
is  seen  at  tiie  anterior  surface  of  the  lens.  It  usually  has  about 
tlie  saine  diameter  as  the  ])upil.  and  has  hn^n  attiih\ii  .d  to  the 
imjiress  of  tlic  iris  on  tlic  icns.  jiroduccd  by  tlie  force  of  the  blo\s 
<iriving  the  corui'a  and  iiis  backwarils.  This  \w\x  is  supported 
by  the  not  iufre((Ucut  picsence  of  iris  pitcnicut  on  the  lens  cajisulc, 
liiit,  I«  ooiiosimI   liv  tlic  \;irintioii   in   tile  size  of  the  disc  and  tlic 
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occasioiml  iircsciicc  (if  i  .sccuiid  concent  lie  riii).'.  Thr  ojiacity 
is  piohiihly  due  to  chu.if^'cs  in  tlic  anterior  capsular  epit  lieliuni, 
and   often  clears   up. 

Vitreous. — HaMii()irha<ic  into  the  viticMnis  is  tlic  eoiii- 
moncst  ctT'rt  pnuliiccd  in  it  l)y  coiitiisioii.  Tlic  viticotis 
cliamlKT  may  lu-  filled  with  hlood.  In  this  caso  no  ictlcx  will 
hv  obtained  with  the  ophthaiinoseopie  mirror.  With  olili(|ue 
illumination  a  dull  red  hue  may  he  seen,  especially  if  the  jiiipil 
is  dilated.  The  l)lood  may  hecome  almost  completely 
alisorlied.  t)iit  cloudy  opacities  remain.  In  rare  cases  '  re- 
tinitis '■  proliferans  follows  from  oriiani.sation  of  the  clot  {n'di 
p.   S^O). 

Li(piefaction  of  the  vitreous  and  o))a(ities  in  it  may  foil  w 
a  .>low  owing  to  uveitis  and  (h'fective  nutrition,  and  « it  ut 
ha'morrhaifc. 

Choroid,  -  Ruplun  nj  tin  rhnmid  occurs  as  the  residt  of 
contusion.  Immediately  after  the  injury  the  view  is  oii.sciircd 
b  ■  extravasation  of  hlood.  When  it  hiis  liecome  ahsorlied 
the  rii|)tm'e,  usually  not  far  from  the  disc  and  concentric  with 
it,  is  se<'n  as  a  curved  white  streak  over  which  the  retinal 
ves,sels  pas.s  (Tlate  IX.,  Fi<x.  2).  The  retina  may  also  he 
ruptiued,  hut  this  is  exce])tional.  The  edges  of  the  streak  aic 
pigmented  in  the  later  stages  ;  in  the  earlier,  remnants  of 
blood  may  be  seen.  The  white  appearance  is  due  to  the 
sclerotie  shining  through.  The  ni])ture  is  generally  to  tlie 
outer  side  of  the  di.se,  and  there  are  often  two  or  three  of 
different  sizes,  more  or  less  concentric  with  each  other. 
If  the  choroid  is  ruptmed  near  the  mae\da  loss  of  central 
vision  results.  If  the  retina  is  ruptured  also  or  becomes 
atro|)hied  throughout  its  thickness,  including  the  nerve-fibre 
layer,  a  large  seetor-shaiied  .scotoma  is  jjroduced.  Simple 
ruptures  of  the  choroid  in  which  the  mactda  is  not  involved 
cau.se  little  im])airment  of  vision.  The  treatment  consists  of 
rest  in  bed  mitil  all  extravasated  blood  is  absorbed  :  atroj)in 
and  dark  glasses  ■.    and  abstinence  from  reading,  &c. 

A  contusion  may  cause  choroidal  haMnorrhage,  which  may 
be  small,  shown  later  by  patches  of  choroido-retinal  atrophy, 
or  large,  suhretinal  or  sid)choroidal.  The  latter  can  seld(,m 
b"  seen  o|iiithalmos(((pically,  but  are  jiart  of  more  extensi\c 
mi.schief. 
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oj  the  retina  (q-v.)  is  often  due  to  contusion.  Rupture  of  the 
ntina  witli  rupture  of  the  clioroid  is  rare.  Hcemorrhmjes  into 
the  retina  occur  ;  they  are  usually  small,  hut  large  ha-nior- 
rhagcs  into  the  vitreous  (mic  ««/)/•«)  are  in  part  derived  from 
retinal  vessels. 

Commotio  ntince  is  a  frequent  result  of  blows  u])on  the  eye. 
Instead  of  the  normal  bright  red  colour  the  retina  shows  a 
milk-white  cloudiness,  usually  near  the  pajnila  and  posterior 
pole  and  over  a  consideral)le  area.  It  is  ])robably  due  to 
(edema.  It  disappears  after  som.  days,  and  vision  is  usually 
restored  to  normal. 

Serious  changes,  however,  are  apt  to  occur  at  the  macula, 
and  are  easily  overlooked  immediately  after  the  accident,  or 
it  may  be  impossible  to  obtain  a  good  view.  A  "  hole  "  may 
occur  at  the  macula.  It  ajjjiears  as  a  small  circular  or  oval 
deep  red  i)atch,  just  as  if  a  hole  had  been  punched  out.  It 
is  caused  l)y  cystic  degeneration  following  a'dema  due  to 
-ommotio  retina\  and  in  course  of  time  a  ccmiplete  perforation 
of  the  retina  develops.  Similar  oi)lithalnioscoi)ic  signs  and 
pathological  changes  have  been  observed  occasionally  after 
iridocvclitis,  and  associated  with  arteriosclerosis,  albuminuric 
retinitis,  and  amaurotic  family  idiocy  (ciih  p.  Ii39).  In 
other  cases  the  macula  looks  deeper  in  colour  than  normal, 
and  in  the  course  of  time  it  becomes  pigmented.  The  sjwts 
of  pigment  are  very  tine,  mostly  aggregated  near  the  fovea, 
with  a  few  farther  afield.  This  pvjnuniaiion  is  the  .sign  of 
serious  defect  in  central  vision,  which  has  a  tendency-  to 
i  nerease  progres.si vely . 


Pkrforatinc.  Injuries. 

Perforating  injuries  may  be  caused  by  sharp  instruments 
or  by  foreign  Ixnlies. 

.4  wound  with  a  sharp  itiMrmmnt  may  penetrate  the  cornea, 
the  corneo-scleral  junction,  or  the  sclerotic  :  it  may  i)ass  in 
for  a  variable  distance,  woimding  the  iris,  lens,  &c.,  or  pass 
through  the  eye. 

Wounds  of  the  conjunctiva  are  common.  They  heal 
readily,  but  the  process  may  be  hastened,  and  the  resulting 
adhesion  to  the  sclerotic  lessened  l)y  introducing  one  or  more 
.sutures.     Polvnoid    masses   of   siranulation    tissue   sometinu's 
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form  oil  tlic  siiifacc  ;  tlicy  slioiild  he  siiipiifil  ofT  with  scissors 
aftci'  a|)|ilicfiti()ii   of  c-ocaiii. 

Wounds  of  the  cornea  may  Ix-  linear  <.)r  lacerated.  'J'lie 
mariiins  swell  up  and  heeonie  cloudy  IhroujiJi  inihibition  of 
lluid.  This  facilitates  closure  of  the  wound  and  restoration 
of  the  anterior  chaniher.  If  small  and  limited  to  the  centre 
they  heal  well  unless  they  become  infected.  The  eye  is  irri- 
gated with  lioric  lotion  oi'  sterile  saline,  atrojun  instilled,  and 
a  jiad  and  handa<i;t'  apiilied.  A  permanent  dense  oiiacity  is 
left,  and  tlie  contraction  of  the  or^'anising  scar  tissue  causes 
irregular  astigmatism.  If  the  woimd  becomes  infected  it 
must   be  treated   like  a   pciforatintr  ulcer. 

The  danger  is  greatly  incicased  (1)  if  the  womid  is  large, 
especially  if  it  extends  into  the  sclerotic,  or  (2)  if  the  lens 
is  also  wouniled.  In  the  former  case  prolapse  of  the  iris  is 
almost  certain  to  occur.  The  prolapsi  '>  should  never  be 
replaced,  even  if  this  is  possible,  since  .  >v.  cairy  infection 
into  the  eye.  ft  must  lie  excised  (ridi  p.  l08),  care  being 
taken  that  the  iris  is  (piite  free,  tliough  this  is  a  counsel  of 
perfection  not  always  to  l)e  attained.  If  in  a  few  days  it  is 
found  that  there  is  an  anterior  synechia  thissliould  be  divided 
as  soon  as  the  wound  is  .-nifTiciently  healed  to  permit  of  the 
neces.sarv  ])roceduics  without  re-opening  it.  If  it  is  not  done 
the  traction  on  the  iris  will  kec))  up  irritation  in  the  eye,  as 
shown  by  ciliary  injection,  &e..  and  such  eyes  are  liable  to  cause 
sympathetic  ophthalmia.  Moreover,  a  broad  anterior  syne- 
chia tends  to  bring  about  secondary  glaucoma  or  ])redispose 
to  secondary  infection  and  pano])lithalmitis.  In  some 
cases  it  is  advisable  to  trans])lant  a  conjmictival  Hap  {liile 
]).  207).     Atropin  should  always  l)e  instilled   (never  eserin). 

Wound  of  the  lens  very  greatly  increases  the  gravity  of  the 
case,  especially  in  children.  It  may  escajie  notice  at  first, 
espei'ially  if  the  wound  is  small.  <  .(j..  that  caused  by  a  needle 
or  thorn.  The  lens  swells  and  kee})s  the  iris  in  contact  with 
the  cornea,  so  that  re-formation  of  the  anterior  chamber  is 
nuK'h  <ielayed.  If  at  length  it  re-forms  the  acpieous  becomes 
(illed  with  swollen  lens  tibre.-i,  which  also  irritate  th<'  iris. 
The  swelling  is  gicater  and  more  rapid  the  younger  the  ])atient. 
Infection,  which  is  one  of  the  greatest  dangers  of  all  ])erforat- 
ing  wounds,  is  ])articularly  likely  t;:  occur  in  these  cases.  The 
excision  of  any  ])roiapsed  iris  in  such  a  manner  as  o  free  it 
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coinplotcly  from  the  woiiiid  iscxtrt'incly  dittk'ult.  The  suhse- 
(|iR'iit  iiroloiiged  contact  of  the  iris  with  the  eonu-a  facilitates 
the  formation  of  hroad  adhesions  of  iris  and  often  also  of  lens 
capsule  which  it  may  '"•  foimd  impossible  to  divide.  Ciliary 
injection  is  kept  up,  and  sympathetic  o))hthalmia  is  very  liable 
to  supervene  if  the  eye   is   I'ctained   too   lonj/. 

Occasionally  in  perforatinj^' wounds  with  a  dirty  implement 
pyogenic  orfranisms  are  carried  into  the  eyo,  multiply  there 
and  cause  rapid  necrosis  of  the  whole  cornea.  In  these  cases 
a  ring  of  deej)  infiltration  a])|)ears  in  the  cornea  2  or  .'}  mm. 
internal  to  and  concentric  with  the  corneo-scleral  margin — 
so-called  ring  (ihsccis.  There  is  much  chemosis  of  the  con- 
junctiva and  a  greenish  discharge.  The  organism  has  gener- 
ally been  found  to  be  the  bacillus  jn'oeyaneus.  Usually 
pano])hthalmitis  is  set  up  and  the  whole  of  the  central  part 
of  the  cornea  is  cast  off.  The  only  chance  of  saving  such  an 
eve  is  to  do  a  paracentesis  directly  the  infiltration  is  f>bserved 
and  to  wash  out  the  anteri  »r  chamber  with  hydrogen  ])eroxide. 

Wounds  of  the  corneo-sclera  ai-e  commonly  held  to  be 
])arti(ularly  liable  to  .set  u|)  sympathetic  ophthalmia  {q.r.). 
In  them  the  ciliary  body  is  injured  directly,  and  may  be  pro- 
lapsed. There  is  the  usual  danger  of  infection,  and  if  it  occurs 
panophthalmitis  is  certain  to  follow  on  account  of  the  ready 
communication  with  the  vitieous.  If  this  does  not  hapjx^n 
ciliary  irritation  is  kej)t  up.  There  can  be  no  rpie.stion  that 
the  stei'ility  of  the  instrument  which  caused  the  accident  is 
of  the  utmo-^t  importance,  quite  ai)art  from  actual  8up])urative 
infection.  It  is  unconnnon  for  a  wound  with  a  sterile  instni- 
nient  to  cause  sympathetic  inflannnation,  though  it  cannot 
be  i)ositively  d(>nied  that  such  ca.ses  may  occur.  If  the  lens 
is  woundcfl  the  chances  of  saving  the  eye  are  greatly 
diminished. 

TniiUnt III-  If  tlic  injury  is  strictly  limited,  and  has  been 
caused  by  an  instrument  which  is  probably  sterile,  an  attem])t 
should  be  made  to  save  the  eye.  If  the  iris  or  ciliary  body, 
or  both,  are  luoiapsed,  they  must'be  excised.  Some  vitreous 
will  inevitably  be  lost  during  the  operation.  The  following 
])roccdure>-  may  l)e  adoj)ted  :  A  general  anaesthetic  is  given, 
imless  s])ecially  contraindicated.  The  conjuncti\al  sac  is 
washed  out  with  a  large  quantity  of  {)ercbloride  lotion.  A 
speculum  is  inseited  ;    it  may  be  kept  from  pressing  on  the 
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glol)0  by  an  assistant.  Tho  wound  is  tlioron^'hly  inspected, 
the  opening  in  the  conjunctiva  Innng  enlarged  if  nc^cessary. 
Fine  siliv  sutures  are  then  inserte(i  in  the  sclerotic,  hut  are  not 
tied,  great  care  heing  exerci.sed  not  to  press  unduly  upon  the 
eye.  The  iirolajj.sed  iris  and  ciUary  i)ody  arc  then  excised 
as  in  the  operation  for  simple  jjrolapscd  iris  (nV/r  p.  208). 
The  scleral  sutures  are  tlicn  tied.  Finally  the  conjunctiva  is 
sutured  over  the  wound.  By  excising  a  small  triangular  flap 
of  conjunctiva  on  one  side  of  tlie  wound  the  conjunctiva  from 
the  other  side  can  be  drawn  acri>ss  so  as  to  cover  the  whole 
wound  :  by  this  device  the  wcnuid  in  the  conjunctiva  is  so 
placed  that  it  does  not  coincide  with  that  of  the  corneo-sclera 
(Li-ster).  Atropin  is  instilled,  the  eye  bandaged  lightly,  and 
the  patient  put  to  bed. 

If  the  eye  does  not  quiet  down  in  the  course  of  a  week  or  ^i 
ten  days,  as  shown  by  diminution  of  ciliary  injection  and' 
ccs.sation  of  photophobia  and  lacrymation,  it  should  be  excised. 
In  the  interval  the  cornea  is  examined  most  carefully  each 
day  by  oblique  illumination  with  the  lou])e  for  ])reci])itates 
("k. ])."■).  If  they  are  seen  the  eye  .shotild  be  excised.  Similar 
care  is  devoted  to  the  discovery  of  -spots  of  "  k.]).""  in  the 
other  ev.!,  a'l  I  if  they  should  be  found  there  excision  of  the 
,  injured  eye  is  still  more  imperative  at  the  earliest  possible 
moment.  If  the  eye  quiets  down  quickly  and  there  is  no 
evidence  of  iridocyclitis  in  either  eye  the  case  will  probably 
do  well,  but  it  shoidd  be  kept  under  observation  for  a  very 
prolonged  jjcriod  {ride  ]).  432). 

If  there  is  much  ])rolapse  of  vitreous  as  well  as  of  iris  and 
ciliary  body,  or  if  the  lens  is  wounded,  there  is  little  proba- 
bility of  saving  the  eye.  If  it  is  almost  certain  that  useful 
vision  will  be  lost  the  risks  of  sympathetic  should  not  be  run, 
but  the  eye  should  be  promptly  excised. 

Wounds  of  the  sclerotic  are  not  always  easily  recognized. 
The  eye  may  have  been  wounded  through  the  lid.  The 
bruising  and  laceration  of  the  lid  may  make  examination 
of  the  eye  difficult.  The  lid  should  be  raised  from  the  globe 
and  drawn  back  with  a  Desmarres"  retractor,  under  an 
ancTesthetic  if  necessary.  Even  when  the  eye  is  examined  the 
effusion  of  blood  under  the  conjunctiva  may  render  the 
-i: -^ —..- _^_^!~    -,--.^^.-,— i^ ;«     cifil!    TV..'*.""    *l*.f    f!!if*'^t'.rirs    f^f    v>prfrir.*itior! 

vi»;i^iiW~lc:i     •v.jii'vJ'";  imi:,     .rt:::     ih'ti'-      v^:*      .|...  ■-. j - - 

When   perforation   has   occurred,  there   is   reduction  in  the 
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intradciilai  ti-dsioii.      If  the  pciforation  is  near  flic    ornca,  the 
ante  riiT  diamlxi'  is  sliallow   or  ()l)lit('i'atc(l.      It  the  wounci  is 
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prolapse  nt  some  of  tiic  CDiitciits  of  tlic  j^lobc  occurs. 
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ic    uvea  —HIS,    ciiiaiA' 


1)0(I\' 


oi'   ctioroK 


rccoL'iiised  on  accoiim  of  tlicir  ijitrinciitatioii. 


arc    most    cas 


\'vv\  often  the 


i^ciatmor 


vitreous   can    lie   seen    haii<;in'f  out  of   tlie  wound. 


Ilxpha'nia  and  vitreous  liicnionluij^e  may  he  present  with  or 
without    perforation. 

Tridtnii  nl.    -if  the  injiu-y  is  so  .severe  that  there  is  no  likeli- 
hood of  recovery  of  u.seful  vision,  the  eve  should  he  excised 


at  once 


If  tl 


icre 


a  chance  of  useful  visic 


n,  or  if  ])orniission 


to     excise     IS    \\l 


thhcld.  the  sclerotic  may  he  sutured  after 
excision  of  prolapsed  vitreous,  &c.  Very  small  wounds  do 
not  re({uir('  sutuiini;,  hm  the  conjunctiva  should  tie  cleansed 
and  stitched  over  them.  Atropin  should  be  instilled,  and 
i)oth  eyo  handaiied.  Complete  rest  in  In-d  is  im]K'rative. 
Such  eyes  usually  shrink,  unless  indeed  ])anophtha!mitis 
ensues. 

Wounds  of  the  lens  cause  traumatic  cataract.  Usually 
the  anterior  cajisule  is  wounch'd  :  whi'ii  the  posterior  capsule 
is  torn,  the  lymjth  in  the  vitreous  acts  in  the  same  man  ler  as 
the  aqueous.  A  few  hours  after  the  injury  the  lens  becomes 
cloudy  in  the  vicinity  of  the  wound  iwinu  to  the  action  of 
thea([ueous  upon  the  fibres,  causing  them  to  swell.  In  most 
cases  opacities  rapidly  form  in  the  jiosterior  cortex,  irre- 
spective of  the  exact  site  of  the  wound.  They  are  at  first 
feathery  lines,  wliich  follow  the  natural  distribution  of  the 
lens  fibres.  Later  a  rosette-like  opacity  is  formed  which 
gradually  sjneads  until  the  wholes  cortex  is  ojiaque.  Floccu- 
lent  grey  ina.sses  protrude  through  the  o^iening  in  the  capsule, 
some  of  which  liecome  frc  and  sink  to  the  bottom  of  the 
anl<>rior  chamber.  Somelimes  the  wfiole  eliamber  is  full 
of  white  tlocciili.  and  the  lens  micleiis  may  escape  entire. 
The  masses  are  gradually  dissolved  by  the  aqueous,  and  pass 
out  with  it  through  the  angle  of  the  chaml)or.  Tn  this  manner, 
in  young  jiatients,  the  wHole  lens,  with  the  exception  of  the 
capsule,  may  be  absorbed.  Usually  absor]ition  ceases  earlier 
through  closure  of  the  cajisular  wound.  The  enclosed  lens 
fibres  become  o])a(jue,  and  di.scission  is  necessary  to  cause 
their  com])lete  absorption;  in  adults,  with  a  hard  nucleug, 
extraction  may  be  necessary  (vide  p.  449).     The  smaller  the 
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woiiiid  ill  tlic  ciipsiilc,  the  xxnicr  it  is  likely  to  close.  In  laio 
cases,  with  \civ  small,  tlioiiiili  it  iiia\  l)e  (lee|i,  woiiikIs,  the 
opacity  may  remain  limited  to  the  site  of  iiijiii'\. 

A  certain  amount  ot  mllammatory  reaction  with  ciliary 
iiijeition  is  always  set  up.  which  may  lie  excessive,  e\cn  in  the 
ali.sence  of  infection.  It  will  then  he  foiind  that  the  intra- 
ocular tension  is  raised.  The  swelling'  of  the  lens  forces  tlie 
|ieii|  liery  of  the  iris  ai_'ainst  the  cornea  and  secondaiy  glan- 
ce una  ,>iipei  \eiic>.  'i'liis  tcndenc\  is  increased  hy  the  diflK- 
ciilty  with  which  the  liiL'hly-alhiiminous  aijueous  escapes 
from  the  eye,  es|!e(ially  if  the  wound  in  the  capsule  i>  laige 
and  iinicli  of  tiie  leiis  siilistaiice  has  escaped  into  the  anterior 
chain  her.  If  tlie  secondary  Ldaucoma  is  not  relie\'ed,  the 
sii^ht  will  he  lost  l(y  destruction  of  the  optic  ner\c.  The 
acpieous  and  swollen  lens  suhstanee  must  therefore  he  let  out 
l)\-  a  cur  tte  exacuation    (liih    |).   452). 

Traumatic  cataract  is  delii)eratel\-  induceil  in  the  operation 
of  discission. 

In  the  absence  of  secondary  glaucoma,  the  condition  is 
treated  hy  rest  in  hed,  atropin,  and  a  haiida^'c.  It  is  of  the 
utmost  importance  that  the  pupil  shall  he  kept  well  dilated. 
If  it  is  not.  adhesions  will  form  iietwcen  the  irs  and  the  lens 
cajisule.  The  teiideiicx'  to  ititis  is  increased,  a  ring  .s\neehia 
ma\  form,  leading  to  a  more  .serious  form  of  secondary  glau- 
coma, and  in  any  case  a  suhsecpient  ne(>dling  will  he  made 
more  ditlicult  and  dangerous.  X/' ///f  atropin  ointment,  1  per 
cent.,  should  he  used  three  or  four  times  daily.  If  the  i)upil 
does  iKit  dilate  satisfactorily,  hot  bathings  should  be  given 
every  four  hours,  and  in  the  case  of  adults  leeches  -^lay  be 
a))plied.  ft  is  usually  necessary  to  nei'dle  the  lens  capsule 
in  order  to  obtain  an  o])ening  through  which  vision  is  made 
possibk',  and  needling  may  have  to  be  rejieated  (cf.  Lamellar 
Catiiract ). 

Periorating  wounds  with  retention  of  foreign  bodies 
have  special  featuii's  and  dangers.  Kyes  containing  foreign 
bodies  are  jiarticularly  liable  to  I'et  up  symi)athetic  oph- 
tlialmia.  In  cases  of  pei'forating  wound,  the  question  often 
arises  whether  a  foreign  body  has  been  retained  within 
the  eye.  The  foreign  bodies  most  likely  to  penetrate  the 
eye  and  l)e  retained  are  minute  chilis  of  steel,  stone,  and 
particles  of  glass,   lead   i)ellets,  copper  percussion  caps,   less 
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frci|iiciitlv  spicules  of  wood.  Ill  I'hippiiig  stone  with  an  iron 
(■lii-el,  il  is  iiscially  a  eliij)  of  the  cliisel  and  not  of  the  stone 
which  enters  tlie  eye.  .\nion^  war  injuries  penetration  of 
tlie  e\e  1)\  fragments  of  the  easinji  of  rith'  hiiliets,  often  eon- 
taiiunL'   nickel,   of  shells,   &e.,   freijuently  occur. 

Till'  m'2(  mid  nlnritfi  of  the  missile  are  of  importance.  If  tho 
ioreiL'n  tiody  is  larjie  so  iniicli  damajie  is  usually  cau.sed  that 
the  eye  has  to  he  icmoNcd.  \'et y  minute  particles  can. 
houcNcr,  penetrate  the  coinea  or  sclerotic  and  lod;.;e  in  the 
deei)er  parts  ot  the  eye.  The  velocity  of  these  small  jiarticles 
uuist  l)e  verv  hiszh,  for  the  ener^fy  needed  to  |)enetrate  tho 
walls  of  the  <:lol>e  is  considerahle.  and  the  relationship  of 
eneri;v  to  mass  and  \clocity  is  tiiven  1)V  the  fornmla  E  - 
\  til  r-.  'J'his  is  a  ])oint  of  more  than  academic  interest .  It  has 
hccii  shown  that  rille  hidlets  are  sterilised  hy  their  rapid 
transit  throujih  the  air.  This  fact  may  accoimt  to  some 
extent  for  the  sterility  of  mimite  intraocular  foreign  bodies, 
tiiouyh  not  entirely,  for  they  are  not  always  sterile,  and 
wiicn  they  are  it  is  often  more  probahly  due  to  heinu  hot  when 
emitted.  Their  irrejiularity  of  shape  would  render  them  less 
easilv  sterilised.  Caiteris  paiil)us.  metallic  forei;:ri  bodies 
ajipear  to  he  more  connnoidy  sterile  than  those  made  of  other 
sulistances. 

The  iiiilini  of  Ih:  fnniijii  Ik.iI//  is  very  various  and  aifects 
the  dia^jnosis.  imtholojiicul  condition,  treatment,  and  prog- 
nosis profoundly.  As  regards  diagnosis  it  is  only  rarely  that 
we  can  see  the  foreign  body  in  the  eye  or  liave  indubitable 
proof  of  retention.  In  the  absence  of  irrefragable  evidence 
our  surest  test  is  skiagraphy,  but  this  method  has  severe 
limitations.  Helativ(>ly  few  sid)stanees  are  opa((ue  to  X-rays. 
Fortunately,  by  '  ir  the  great(>st  nundu'r  of  intraocular 
foreign  bodies  are  comjiosed  of  iron  or  steel,  which  gives  a 
good  shadow.  The  same  applies  to  lead  and  metallic  frag- 
ments from  the  casing  of  rifle  bullets.  Particles  of  glass  com- 
monly fail  to  reveal  tl.eir  pie.sence  in  the  skiagram,  except 
heavy  lead  glass,  such  as  some  bottles  are  made  of.  \'ery 
accurate  locali.sation  is  necessary.  Various  methods  are 
in  use  :  Mackenzie  Davidson's  method  is  usually  em- 
])loyed  in  England,  Sweet's  method,  dependent  upon  the 
same  niinciple,  in  America.  When  it  is  remcmlx-red  that 
accuracy  of  localisation  of  the  order  of  I  mm.  is  essential  and 
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that  inaiciiiacy  of  this  MrinMiiit  riia\  Irail  In  tlir  needless 
saeritice  df  ,ill  eye  it  will  lie  |-ee( ijiliised  In  'A  ellljialile  is 
liny  carelessness   in   this  respect 

The  iiiliiieiice  of  the  nature  of  the  forei-n  IkmK  on  the 
]>a1h()li);^'ical  condition  set  u|)  in  the  e\c  is  prof  on  nd  and  \aried. 
Thus,  it  was  shown  hy  li<'l)er  many  \ears  aifo  that  coiiper 
causes  suppmation  cncii  in  the  ahseiice  of  pNofcnic  oiuanisins. 
Icueocvtosis  hein^  set  up  l(\  eheiuicai  action.  ClinicalK, 
however,  this  result  may  certainly  he  delayed  for  a  \('r\- 
(■()nsideral)le  period,  possibly  owiiiir  to  the  copper  u>uall\  a 
fraj;m(  nt  of  a  percussion  cap  lieim.  -uii-ouiided  In  a  wall  of 
intlammat(>r\-   material  and   enc\sted. 

Copper  in  the  lens  may  cause  little  reaction.  This  is 
further  evidence  in  fav<)ur  of  t  he  usual  react  ion  Ix'iiiL'  chemical, 
for  such  clian<_'cs  arc  veiy  slow  in  the  lens,  .\nothcr  fact 
supportinu'  this  e.xplatiation  is  that  even  in  severe  suppuration 
induced  hy  copper  within  the  e\e  the  indammatioii  tends 
to  cause  shrinkaszf  '>f  the  ulohe  and  not  pcrhnation.  Not 
infrc(piently,  however,  the  reaction  is  .so  sc\(  ic  as  to  cause 
expulsion  of  the  foreijzn  hody  from  the  eye.  The  pus  forma- 
tion retrojirades  after  a  time  and  is  not  pro;fressive.  Onlv 
very  rarely  does  a  cop|)er  particle  i>ecome  encapsuled,  with 
restoration  of  u.seful  vision.  .Symi)athetic  ophthalmia  is  less 
likely  to  follow  co|)per  foreij^n  hodies  than  others,  (irohahiy 
owing  to  the   inten.-ic   reaction    (Leher). 

[ron  is  also  dissolved  hy  the  tissue  fluids  and  sets  up  the 
condition  known  as  .sr/rm.s-i.v  hulhi.  '{'he  earliest  clinical 
manifestation  is  the  deposit  of  iron  in  the  anterior  ca|isular 
colls  of  the  lens.  These  are  not  alfected  uniformly,  hut  oval 
patches  of  the  rusty  deposit  are  arranjied  radially  in  a  rina 
oorrespondiim  with  the  cdi^e  of  tl;e  dilated  |)upil.  This 
app<'arance  is  i)athoLriiomoiuc.  At  'Ucr  stajies  the  iris 
t)ecomes  characteristically  stained,  ti,  4  .urcenish  and  later 
reddish-hrowii.  The  vision  of  these  eyes,  however  little 
atTected  hy  the  primary  injury,  irradually  fails  owing  to 
degenerative  changes  in  the  retina  and  lens. 

,      Siderosis    hulhi    (Huukc)    has    hccti    e.\hausti\  cly    investigated. 
/     In  a  ty!)ical   case  laowii  giiuuijcs  are  found   in   tlie  coitK-al   cor- 
puscles, ill  tlic  uicslii  >  of  tlw  liiramcntinii   pectiuatuni   iridi.s,  on 
tlie  iniicr  surface  of  tJi>'  ciliary  body,  and  in  tlie  retina.     The 
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iiiitii  mr-  hiyis  "I  ll"'  i'i^  '*"■  iMi|'i't'iiali(|.  ami  m  iuldil  idii  Iu 
siil»jip>iilai  ilr|Mi^its  ill  III.  Icii-..  llii>  til)i.>  arc  al-ci  sliiiriiMl.  'I'lic 
leliiia  sliiiws  <<>iu|ili|i  c|i^.'(iiiral  n  m  iiml  l'iil>  iiiiirii-rlniiiiral 
iractiiin  .-li<i\v>-  til''  wli'il''  ii'tiiia!  \asiular  sy-lnii  iiiaiknl  cut 
\-\  liliii'  cdldial  lull.  Tliirc  is  aluay>  iiitniM-  lililc  ciilniiil  imi 
iiMiniMlial.'ly  aKMiii.l  tin-  luicinn  Im.iIv.  TIk'  pit-'iiK-lit  rpit  I '.limn 
111  I  h.'  ciiiai  \  pr.i.-.NN.s,  pais  .iliaiis  i.tiii;c.  aii.l  rctimi,  ami  s.niic- 
tiiiics  llif  Mippiiiliiitr  tissii.'S  (it  tlir  I'-liiia.  sli.iu  (litTiisc  staiiiint,'. 
Tlir  hniwii  piL'ininl.il  cflls  wlmli  i:i\>-  th>'  l>luf  iiactidii  arc 
l.iiiii.l  piiiti.'iilaily  ill  I  lie  allele  uf  tlic  anterior  cluiiiihcr  an. I  in 
th.-  rctiiiii.  less  ill  the  iris,  ami  least  in  the  ehoiDi.l.  They  ine 
ii.il  lil.'uclie.l  by  the  •irdiiiaiy  iii.tii("l-  I.t  hl.a.lnni.'  t  hi'  nuriiial 
pivriiieiit.  ll;eiii.irihaKe  ass.ieiat.-.l  with  th.'  iiijuiy  iiit  r.i.luces  ii 
.■.ini|)lii'ati(iii,  lur  it  causes  hieiiiatoiiiinais  pitrineiital  i.iii  KiMl'kl 
I  he  iron  reaeliiii,  an.l  .list  int.nii.->he.l  \miIi  ilitliciilty  I'loiii  thi' 
\.'n(ii;.'n.ius   pi).'iiientat  inn   dii.'   tn   the   tiir.'it;ii    Ixi.ly. 

The  eheinistry  nf  >i.lcr<iM>  hulhi  i--  ii.it  y.'t  fully  uu.lerst.ioil. 
1",.  \.iii  Hipp.l  says  that  ih.'  u.m  is  .hssoK  t-.l  liy  the  carhiiii 
ili.ixi.l.'  <it'  th.'  tissues  an.l  is  tix.'.l  hy  eel's  which  ha\.'  a  specific 
atliiuty  fur  the  iii.'tal;  it  i  hen  lic.-.iiries  nxi.lise.l.  It  has  also 
lie.'ii  suL'^.'ste.i  that  th.-  iron  is  .iis.s.iU  .'.I  hy  aciil  phosphat.'s  in 
th.-  intiao.-iilar  flui.l.  or  thai  iron  may  i-nt.-r  into  s.)hitioii  in 
<M-^'ani<-  f.irin  as  an  alhmiiinate  or  in  .-oinhinat  ion  with  an  organic 
aci.l.  The  i)ro\vn  pi-c(-ipitate  in  the  tissues  is  almost  (crtainly 
pro(hl(-e.l  hy  oxidation,  hut  it  is  not  a  simple  oxide  or  hy.lroxi.le, 
iis  it    is  onlv   \ery  slightly  soliihl.-  in  oxali.-  a.-i.l   (McMullen). 

The  (-huiHi-teristic  ring  of  hrown  spots  iin.lir  t  Ik-  lens  capsule 
is  (-uiise.l  hy  de])ositioii  of  iron  in  circiimsc-iihcd  aggregations  of 
newly  proliferated  caiisillar  e|)ithelial  cells.  Leber  showed 
experimentally  that  the  iiitid.luctioii  of  a  jiarticle  of  iron  into 
the  \ilreous  eauses  extrt-nu-  .l.-g.-m-ration  of  the  r<-tiiia.  I'eculiar 
largt-  granular  cells  are  found  which  are  derived  for  the  most 
part  from  the  retiiiiil  pigment  epithelium. 


Metals,  other  than  Iran  and  eojjjier — such  as  h^-id,  zinc, 
gold,  silver— aiipear  to  cause  little  chemical  reaction  and 
usually  remain  (piicscent.  becoming  more  or  less  thoroughly 
encapsuled  according  to  their  jiosition.  Load  becomes 
coated  with  the  carbonate. 

Stone  i.s  chiefly  dangerous  from  pyogenic  infection,  but 
chemical  changes  also  occur,  varying  with  the  nature  of  the 
stone. 

Ill  T   .    J   1  i   • 

Uia.ss  ;vjni  iioiceiain  ma^\   cau^c  ieuiajKcir<iy  liiiic  luacuvii, 
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tmt  irido  (ulitis  and  (lixuyjitiisiitinii  of  tlu-  ryr  iisiiallv  occur 
f'\(iif  uall\ , 

With  regard  to  ssuod,  apait  from  iiifcctioti  the  most  char- 
acteristic fcatuic  is  the  local  irritation  produced,  resiiltiiiL' 
ill  the  foiiiiatioii  of  deii-e  irraiiulation  tissue,  studded  with 
so  called   forei;.'ii    l)od\    ;.'iaiit   cells. 

Kvelashcs  may  he  carried  into  the  anterior  chamU'r  in 
|Mifoiatiim  "oiinds  of  the  cornea,  \\liether  accidental  or 
o|i<'r;di\e;  and  catei|iiliai'  hairs  mav  |ienetratc  the  j.'IoIh' 
[rUr  p.    183). 

M'lvr  im|portaiit  numerically  than  the  chemical  changes  ar(' 
those  due  to  infection,  and  thoiiiih  these  are  not,  stiieth- 
speakinyr.  due  to  the  nature  of  the  foreign  liody,  it  is  undoulit- 
cilly  true  that  certain  types  of  lOieiLTii  l(od\  are  more  a|)t  to 
iXWi'  rise  to  suppuration  than  others.  .Much  may  he  learnt  in 
this  eomicction  from  the  aiialoj;y  of  li\|)op\(in  ulcer,  'i'hc 
common  hypopyon  ulcer  is  due  to  pure  or  iiii.ved  infect'on 
with  pneiiiiioeocci.  and  it  is  notorious  tli,  ',  is  more  likel\- 
to  be  caused  hy  fia;.;nients  of  stone,  wounds  with  the  le;ives 
of  plants  or  tuiys  of  trees  and  so  on,  than  liy  steel  or  other 
t'orei<;n  hodies.  .Moreover,  it  admiral>ly  excniiilifics  the 
rule  jilayed  in  such  infections  hy  the  resistance  of  the  tissues, 
for  the  patients  ai-  usually  either  old  and  dehilitated  or 
alcoholic.  With  reu.ird  to  intraocular  infections  it  is  t-'  he 
borne  in  iiiiiid  that  the  lens  substance  and  the  vitreous  form 
excellent  culture  media,  and  further,  that  even  .saprophytic 
or^'aiiisms,  like  bacillus  subtilis,  arc  cajialile  of  setfiny  up  a 
supimrative  inflammation  in  the  eye.  Proliably  the  com- 
monest pyoi;enic  organism  in  the  interior  of  the  cnc  is,  how- 
c\cr,  the  pneiimococcus. 

The  foreign  iiody  may  pa.-<s  through  the  cornea  or  the 
sclerotic.  The  wound  of  entry  may  1k^  extremely  minute. 
The  patient  may  even  be  unaware  that  a  foreign  fiody  has 
jienetratcd  the  eye.  If  it  has  pas.sed  tliroiigh  the  cornea, 
the  minute  wound  or  scar  can  always  lie  found  by  careful 
examination  with  obljcjue  illumination  and  a  loupe.  It  may 
escape  detection  in  the  sclerotic. 

The  foreign  body  may  be  retained  in  the  anterior  chamber. 
Here  it  may  fall  to  the  bottom  of  file  chandler,  and  if  very 
small  be  hidden  by  the  sclerotic.  It  is  generallv.  however, 
caught  in  the  iris,  and  can  he  recognised  with  a  loupe.     A 
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|iit'(f  (it  i;l.iss  in  tilt'  imtfiior  iliaiiilici-  is  except idtmlly  flilH- 
ciilt  to  see.  Dti  acdniiit  of  its  refractive  index  dilTeiini:  so  litt  lo 
frotii  that   of  iIm'  siiiidiiii(lin^'  media. 

Tlie  foieitcii  liody  may  pass  into  or  tinoiiuli  the  lens,  either 
l.v  ua\  of  the  iris  or  of  tho  pupil,  fn  each  ease  a  traiunatie 
cataract  is  pro<liiced,  \>hicii  underjioes  the  usual  cliaiiiies 
{riil(  p.  415).  If  the  particle  has  jia.ssed  through  the  iris  there 
will  he  a  hole  in  this  structure.  If  the  case  is  seen  verv  early 
oi'  very  Iat<',  the  hole  looks  hIacU  h\  ohlique  illuiuiiiation, 
hut  shows  ,1  red  retlex  when  illuminated  by  the  ophthal- 
moscopic mirror.  In  the  intermediate  sta^je  the  cataractoiis 
lens  liehind  the  hole  jirevents  a  red  retlex  from  iM'ini,'  seen.  A 
hole  in  the  iris  is  of  great  diagnostic  si>inilicance.  sin.  c  it  rarely 
occurs  except  as  the  result  of  perforation  hy  a  foreijjn  body. 
Tho  foreijiii  iiody  may  Ik-  visible  in  the  lens,  either  before  or 
after  dilatation  of  the  jpupil.  It  is  possii)le  for  a  foreiiin 
ImmU  to  pass  thiouirh  the  iris  and  through  the  circumlental 
space  without  wounding  the  lens. 

The  foreign  body  may  be  retained  in  the  vitroou.s.  Across 
to  till'  vitreous  by  the  foreign  body  may  be  given  by  various 
lotites  :  through  the  cornea,  pupil,  and  lens,  thiimgh  the 
cornea,  iris,  and  lens  ;  through  the  cornea,  iris,  and  zonule;  or 
through  the  sclerotic.  Hildebrand  found  these  four  routes 
represented  in  forty-three  eases  by  (>,  !(>,  (i,  and  15  respec- 
tively. Ttie  particle  may  pass  (piite  through  the  globe  into 
the  orbit,  remain  near  the  site  of  entry,  become  imtu-dded 
in  the  ()j)posite  v.all.  rebound  from  it.  or  be  suspended  in  the 
vitreous.  In  the  latter  case  it  eventually  sinks  to  the  bottom 
of  the  vitreous  chamber  owing  to  <legenerative  changes  in 
the  humour,  which  lead  to  licpiefaction,  partial  or  complete. 
Sometimes  air  is  carried  in  and  ajipoars  as  bubbles  in  the 
vitreous.  If  the  particle  is  small,  the  lens  clear,  and  there 
has  been  little  ha-morrhage.  the  body  may  be  seen  ophthalmo- 
scopioally  in  the  vitreous  or  retina.  The  track  through  the 
vitreous  looks  like  a  gi'ey  line.  The  foreign  liody.  generally 
black,  and  often  with  a  metallic  lustre,  is  surroinide<l  l)y  w  hite 
exudatie  and  red  blood  clot.  Tf  the  particle  has  been  long 
in  situ  it  may  become  more  or  le  .  encapsuled,  a  small  white 
an'a  of  tibrous  ti.ssue  being  se(  '.ith  dense  masses  of  black 
uiument  in  and  aroii.nd  it.  Fi»ie  iiig;mentarv  di.sturbance  at 
the  macula  may  follow,  irrespective  of  actual  injury  to  this 
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jx'iiod  of  quiescence.  The  cnca|)siilat ion  of  forei<.'n  liodics 
in  the  retina  depends  lartxcly  upon  their  asi-psis.  The  amount 
of  eicatrii'ial  tissue  formed  in  the  early  staj^es  is  in\cise|\- 
proportional  to  the  amount  of  necrosis,  which  d 
upon  hacterii'.l  iii\;i>iou, 
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is  so  small  that 


prolapse  ot  ins  rarel\'  occurs, 
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and   more   |)articularly   if  the   patient    is  young, 
so  that  the  swelling  of  tlie  lens  is  exce.ssiye,  the  iris  is  pressini 


for 


wards    against    tl 


le    cornea,    anterior    synechia    is    readily 
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ion,   an 


e  ins 
1   the 


dangers  of  sympathetic  (.phthalniia  aie  greatly  enhanced. 
The  .sati.sfaetory  evacuation  of  the  lens  sub.stance  is  much 
more  difficult  than  \v  ordinary  discission  of  the  lens,  so  that 
the  eontiiiu; 
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[  of  tlic  li'iis  arc  (liniinislicd  in 


older  i)atients,  there  is  no  ( 


lonht  that  the  projinosis  is  rendered 


graver  hv  this  eoniplieation.      However  satisfaetory  the  result 
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y  lie  from  the  puicly  surgical  point  of  view,  an  ai)hakie  eye 
is  ma1<'riallv  less  useful  than  onewhicli  retains  a  normal  lens. 
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ived.     There  are  rare  exceptions  to  this  rule,  more  par- 
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I-'k;.    •_'(•.■).- -Small  iiuiKix't,  with  poles  df  varinus  .slmpi'.s. 
di1io!is  are  most  often  fultilled  in  the  case  of  minute  forei>in 


lollies   m 


.M 


llilK 


the   I'ctiiui. 
■tisalilc  foreign  bodies  are  more  ea 
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til 
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sih'  reinoNcd  than 
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tl 


le   antcrioi'  < 


hand 


)ei'   IS  reniove( 


brouuhl  to  hear  upon  the 
.\  chip  of  steel  free  in 
in  the  foUowinjz  manner  by  the  hand  ma<rnct  (Fij,'.  L'(\")).  A 
t:eneral  aiuesthetic  should  nsuidly  be  fiiven  owinir  to  the  iritis 
alreadv  iircscn*.  .\fter  washing  out  the  eye  a  kcratojne 
incision  is  madi  above,  .'J  mm.  from  the  limbus  The  kera- 
touu"  is  inished  straiidit  on  until  lh(>  incision  is  of  the  retjuired 


size,  remembering  that  the  internal  wound  in  the  cornea  i.s 
smaller  than  the  external.  The  keratome  i.s  removed  moder- 
ately quickly  but  smoothly,  so  as  to  ]»revent  loss  of  aqueous. 
The  Dole  of  the  snudl  maunet  is  then  i)luced  over  the  foreign 
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body,  outside  tlic  coriR'a,  and  mowd  towards  tl'  wound, 
thus  draL^LriM<,r  flic  particle  alon^'  tlie  hack  of  the  eoiiica.  'J'he 
posterior  lij)  of  the  wounti  is  then  depressed  with  the  polo 
and  the  foreit;n  body  is  drawn  towards  it,  out  of  the  wouiul. 
rf  inueh  a(pie(.us  is  lost  a  flat  ])ole  should  lie  used,  and  it  must 
be  passed  across  the  anterior  chamber  into  cuntact  with  the 
steel,  which  is  then  withdrawn.  In  this  ca.se  it  is  more  likely 
to  beeoine  cnt^uiLded  in  the  iris,  and  considerable  dithculty 
may  be  experienced  in  freeintr  it.  Ail  the  preparations  f(ii' 
dealini:  with  a  piolapse  of  iris  nuist  be  made  (r'>'l,   p.  i>01S). 

A  f(irei<.rn  body  on  the  iris  may  sonu'tinies  be  removed 
with  iris  forceps  thrcujih  a  siuiilai'  incision.  If  it  is  entauLded 
in  the  iris  tissue,  the  iris  must  be  drawn  out  of  the  woimd  and 
the  part  containinj.'  the  fiirci<,'u  body  excised  with  de  W'eckcrs 
scissors,  as  in  the  operation  for  iridectomy  (r/V/<  ]>.  4;{8). 

If  the  foreign  i)ody  is  in  *he  lens,  a  few  days  should  be 
allowed  to  elajise  for  the  a(jui'ous  to  act  ujion  the  lens  libres. 
A  cmvtte  evacuation  (rid,  p.  452)  is  then  iierformed  and  the 
foi'cifrn  l)ody  will  probably  be  e\acuated  with  the  lens  matter, 
or  it  may  be  removed  by  forceps,  or  if  ma_<rnetisal)le,  by  the 
small  maiinct.  In  a  young  subject  it  nuiy  be  advisable  to 
inc  !  se  the  o|)cnin>;  in  the  capsule  by  discission  a  few  da\s 
before  doing  a  curette  evacuation.  In  these  cases  a  subse- 
(pu-nt  needling  \vill  often  be  reipiired  to  obtain  aclcai'  opening 
in  the  pupillary  area  of  (he  capsuhv  It  should  be  done  in 
exactly  the  same  maimer  as  after  discission  for  lauu'llar 
cataract.  If  the  patient  "s  otli(M-  esc  is  normal  he  will  n,.t  be 
able  to  wear  the  coiTe(  ting  glass  for  the  aphakic  eye,  but  his 
held  of  vision  will  i)e  inci'case<l  on  this  side.  ,\  more  cogent 
icason  foT'  ojicrating  is  found  in  the  fact  that  it  is  easier  to 
obtain  a  clear  opening  at  this  period  than  after  months  or 
years,  when  the  capsule  will  have  liecouu'  thii  kened  and  very 
difficult  to  di\ide.  In  elderly  patients  it  may  be  necessary 
to  extiact  the  lens  l)y  the  operation  for  senile  extraction  {rldi- 
p.  4o;}),  but  the  large  amotmt  of  suh  lens  matter'  will  iircrcase 
the  d.ingcrs  of  the  operation. 

It  the  foi-eiLTir  body  is  iir  the  \  itreous  or-  rctiira  it  is  pr.ietic- 
ally  impossible  t..  r-emo\c  it  uilhoiU  v(>ry  serioiish  damauirur 
the  ey(>  nnless  it  is  magrr<'tisable.  The  treatment  thcrr  lies 
iictween   Icivirrg  it   alone  arrd   w.itchiriL'  the  case,  or  excising 

the    e\e    on     !ii'i'i  ,iiiif     of    « tw.    ,!..•. I ii,  i  <• 
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more  tirmly  it  becomes  imbedded 
in  exudates  or  iilirous  tissue,  and 
tiie  less  the  jirobability  of  its  suc- 
cessful renio\'al. 

The  ])atient  is  seated  in  front  of 
the  magnet  if   Haab's  instrument 
is  used   (Fig.   'iCCtn).     The  eye  is 
brouglit    close     to     the     magnet, 
the    c(  riiea     toucliing    the     pole. 
This  is   im))ortaiit,   since 
if  there   is   a    large   iiiec(> 
of   iron    111   the   eye    and 
the  cornea  is  not  in  con- 
tact   with     the    poh',    the 
wliole  eye  may  be  drawn 
forward  out  of  thesocUet^ 
when      the       cmreiit      is  " 

turned  on.  Moreover, 
the  direction  oi  the  core  i-'i,;.  -.mic, 
of  the  maynet  should  co- 
incide as  nearly  as  |)ossibic  witli  the  direction  of  entry  of  the 
foreign  body.  The  current  is  then  turned  on  :  some  iiaiii  is 
usually  felt  when  a  piece  of  steel  is  present  within  the  eye.  If 
the  operation  is  succe.s.sf ul  the  foreign  Ixidy  comes  forward  into 
the  anterior  chamber.  It  may  be  necessar\  to  turn  the  cur- 
i  (-rit  oil  <tii(i  oil  .-^i-vi  riii  Tiiiu's 
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Klc.  L'IMpc— Itciiidval  of  iiitniijciihir  tnin^n  IkkIv  liy  llaali  |]ia;:iict  : 
first  btage.  Drauing  tin-  I'orri^'ii  lioily  into  the  anl.rinr  iliainlirr. 
tlio  oyc  lookiii);  furwunls  (Could. ii  A-  A\liitiii^M. 

t  ii'lc  issii.all  and  (IccjilliJiml^^ddcd  t  lie  (ijk  rat  imi  i>  likely  to  fail  ; 
liciicc  it  sliduld  lie  pcrtoriiicd  as  snon  as  |>n^sililc  attci'  the 
iiijiirv,  lictnic  till-  cliip  has  Ixroinc  tiiinly  ciicapMilcd  nv  im- 
I'l'ddcd  ill  cMidatcs.  'I'lic  t'(ircii:n  IkkIv  dttcii  passes  idiiiid 
tile  lens,  not  t  hrouirh  it.  It  uill  he  seen  l)iili:ini:  the  iris  for- 
wards, 'I'he  cuirent  should  then  he  turned  otV  and  the  e\-e 
adjusted  so  that  the  p.artiele  will  he  drawn  lo\\,ai'ds  the  ]yu|)il 
(Fig.  2tM\h).  When  it  has  fallen  into  tli<'  anterior  ehaniher 
tlio  patient  is  transferred  to  the  operatinu  t;di!e  and  the 
forciliii  hody  removed  with  the  small  maoiiel  in  the  maimer 
alreadx    deseriheil. 
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Ki<i,  2(1(16. — l{unio\al  of  intracirular  f.'riiK"  '"  <ly  i>y  Hiuil)  iiia^iiK't  : 
second  sta^n-.  J)ra\viiiu  tlic  t'orcien  li<  dy  across  the  tintcrior 
chamber  fnau  behind  tlic  ins  (Couldcn  &  Whiting). 

Ill  sdiiic  cases  when  1  he  t'i>rcijj:n   ImkIv  lias  l)ccn  accurately  f 
localised  and  tiie  larue  maj^tict  lias  failed  to  1  riiiti  i*  forward 
it  can  he  removed  i)y  the  small  iiiaotiet  introduced  throuifh  a 
scleral  incision  made  as  nearly  as  (lossihle  over  the  site. 

The  immediate  etf'cc^s  of  extraction  of  forei^ni  hodics  with 
the  lart'c  maiiTK^t  is  often  ^'ood,  hut  irre|)arat)le  dama(;e  is 
often  done  to  the  eye.  The  tracks  throujih  t'.c  vitreous  often 
iiecome  tilled  with  tihrous  tissue.  .\s  this  orL'anises  and  con- 
tracts the  retina  is  pulled  up,  and  total  detachment  destroy.s 


ore  r^^c 


i..;.i 


AU\. 


fkfi\'    n*»    Vi 


et   U'!  UllU  th»j 


i'\e  shrinks. 
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Tlif  lii.^  inu^iict  liHs  tlir  advanfiific  tluit  tlio  p>itifiit  lien  upon 
the  ()i)eriitiiiK  iiil)lc  tliioiitihuut.  When  a  ciinctit  j)asHt'a  roiuul 
a  sulouuid  a  magm'tic  ficM  in  g('iu'iat»<l.  its  pcatOKt  saturation 


Fiii.   207. — McUiiiger's   HinK  -Magnet. 

being  in  the  it'iitral  axis  of  the  solenoid.  The  ring  is  plaeed  over 
tlie  patient's  head  (Fig.  2<»7).  whicli  is  arranged  so  tliat  the 
atTeetcil  eye  is  as  near  tlie  centre  as  possible,  \\lien  the  current 
io  liirnra  Oil  c-\eij  nteei  insiruineiiL  placed  wiiiiin  the  ring  becomes 
a  magnet,  the  force  varying  with  the  mass  of  metal  in  the  instru- 
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iiunt    iiiid   Its 

fdl  Willi  Is.   lis   il 

vai'imis  si/.cs. 


■iitidii  m  the  riii^. 


Tin'  tuiciLrii  IkmIv 


licadv  (li'scriht'd.  })V  means  of  rods  of  soft   iron  ot 


Tl 


ic  snmlh's 


t  si. 


he  used  tirst,  and  tli<'  liirp'st 


hoiild  1m>  linnly  ^'ras|) 


d. 


otlifiwiNf  t  hcv  u 


tiK' 


hand  and  thus  do  daniiiL;i' 


ill  he  (Irapjzt'd  out  of 
\s  soon  as  tlu>  fori'ipi  body  is 


to  l)ul«f  the  iris  forwards  tiie  (.isitioii  of  thi"  rod  is  altered 
Iraw    it   throiiu'i  the  pii-'il.      it   may  then  he  withdrawn 


so  as  to  I 


the 


maunet    or  a   keratome   ineision    can  he  made 


<t  ro( 


I  or  a  r.teel  spatula  can  he  used  in  the  same  manner 


as   the   hand   ma)_'iiet. 


\V\i{   I\.M  iiii;s. 


The   injuries   infiieted   upon   the   eye   and   visual   apparatus   in 
differ  somewhat  in  eharactor  from  those  met  with  in  civilian 


war  (litter  somewlia 


iiact  ICC 


1 

foreitrn 


They  are  due  either  to  direct    injury  by  a-  |ienetratmg 
in  many  cases  it    is   iiii])ossihle 


Ooilv  or 


l)V  concussion 


to    <l( 


■termine    the   exact    mode 


orei^li 


lies   include   hullets. 


slira,pne 


liot> 


fra.pneiits    of 


minute    metallic    [ 


)ar 


ticli 


am 


eartli.    ^'unpowder.    dnst .    iVc.      liullcts    usually    cause   clean 
perforatint;  wounds,   boring'  a   hole  straight    t  hrou).'h   the  tissues, 
unless   deflected    by    the   stronger   bones   of   the   face   and    skull. 
They  ail'  responsible  for  many  cases  in  which  the  orbits  or  face 
are   (lerforateil   from   side   to   side   in    \arious   directions.      If   the 
eye   is   toueheil    it    is    usually   irretrievably   damaged,   the   cornea 
being  often  turned  downwards  as  a  flap.      The  bullet    not    infre- 
rpiently  passes  behind  the  eyes  from  side  to  side,  dividing  both 
optic  nerve.H  and   ])loughing  through  the  nasal   fossie.  or  it    may 
pass  similarly   below    the  eye,    involving   the   maxillary   antrum      , 
and    nosi>.      The   eyeball    itself   is   then    usually    injured    by    con- 
russiun,  pi' -     l''y  by  the  cone  of  comiaessed  air  which  is  driven 
forwards    by   the    jM-ojectile.      There   are   then    usually   extensive      ', 
retinal  luemorrhages  in  the  part  tiearest  to  wound  track,  followed 
by   scarring   and    pipneutation    of    the    retina.     Shra|)nel    shots 
hiive  usually  less  velocity  and  are  more  liable  to  be  retained  m 
the  orl)it.  eye,  or  neighbouring  parts.      The  same  ap]ilies  to  large 
jagged   fragments   of   shells   and   to    minute   particles   of   metal. 
Since  it  is  iniposiible  to  be  certain  that  any  eye  injured  in  warfare 
does  not  contain  a  foreign   body  a  skiagram  should  always  lie 
taken,   and   if  any   sucli   body   is   f.mnd    it   Tinist   be  accurately 
localised.      Many   of    the    smaller   fragments    are    non-magnetic. 
The  cases  must  be  treated  on  the  principles  already  enunciated. 
Se\ere  .njuiies  are  caused  by  concussion.     Tramnatic  cataract 
from  this  cause  is  not  iinconunon.  and  subluxation  of  the  len», 
_,..„„<^:,„„.j  :,,  i.j-ith  eves,  peemp.  to  he  more  freatient  than  in  acci-    \  \ 
dents  in  civil  life.     The  ordinary  rupture  of  the  globe,  concentric 


\ 
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"I'l'  ii"'  niaij.'in  i\\  ilir  luin.j.  ii|i|>(  ,ii>  to  \<f  \iy\  laic.  Soino 
«>1  llir  (•lli^l^'(■>  irj  III.'  IuihIn-  iiii'  III'  L'li-iil  iiili  icsl.  ^l.■llllurl  has 
iilrciiily  Ix'i'ii  iii.hIi'  III  li.irji.ii  I  Iml''--  .iihI  -iili>i'i|iii'iit  rvlin.il 
|iiiriiii-liniliiih.      I!u|iliif(>    lit'    till'    rhiiniiil    i       t  hr    Mi(|nii.iv    l\',"' 

"I'''    '■'"! "■       IJai't  iiirs    lit'    till'    ihniiii.l    ,1,11/    rrliiiii.    uhirh    nii- 

'•"■''   III   ''i^'il   lil'f.  ^iii'  i|Uili'   liiiiiii'iit.      'I'lii-y  iiir   l(i|!ii\\cil  jiliiiii.st 

iii\iuiiil)l\    liy  iii';.Miiisal  inn  (i|   1)1 1  lint   ami  rsmlalr  ami  t'ciriiul- 

•I'l'i  "'  liiiif  iiia-si's  nt'  liliiiiiis  tis>iii'.  This  piohl'rralinn  of 
tihrinis  tisNiir  is  |  iri  il  la  I  il>  ihir  to  t  hr  clol  Iji'im.'  lnouL'hl  into 
(•(intact  with  tihiohlasts  cliiiMil  iVmii  tin  ihoiniilal  iiicsohiast  ic 
tissiif  (rifl,  p.  .'}.")(l).  Dctai-hini'iit  iif  the  irtiiia.  is  lairlv  situ 
as  the  result  of  war  injury.  I'ailial  avulsion  ot'  the  o|)tic 
lHT\i',  which  is  May  rare  in  ri\  il  lil'r,  is  not  iinroinimin  in  rases 
\\liefe  a  laojrrtilr  passes  lirhimi  the  eye.  'riie  liisr  i.s  ^,-,-\[  ti) 
111'  torn  on  onr  siilr  anil  ro\rrril  with  hienmrihaue  ;  ot'teri  t  he 
tl'iie  nature  ot  the  cii^e  is  re\ea|e.|  only  when  the  l.jooil  has 
bt'COine  ahsorlie.l.  |-:\tensi\  e  \  it  leous  hanioriha^es  are  of  riairse 
\t'i'y   eoininon. 

It  is  pi'ohalile  thai  the  ronrus.sion  in  tlirsr  rasrs  is  rhirll\-  ilue 
til  air  pressure,  either  liy  the  explosion  of  hi^'li  explosive  siiells 
ill  the  iiunieihale  neiehlioiirhooil  or  liy  the  roinpresseil  air  in 
the  iinnieiliale  \irinit>-  of  a  rapidiv  travrlliiiL.'  projertilr.  'I'lie 
elterts  of  eoneiissiiin  on  t  hr  lira  in  a  rr  n  101  III  in  I  li\  1  hr  frinl  it  fulness 
ot  the  enmlitioiis  of  luoilern  warfare,  ami  \i.-,ual  syinptoins  play 
i\  lar^'e  part  in  the  Irauinatic  neiira.st  henia  of  ■■shell  shock." 
Tlie  roininonrst  syniptoin  is  functioMal  hlim  Incss,  lasliim  ''if  fl 
\-ili-iii,hle  priioil.  ami  iiftni  recoxcrei!  from  sii(iilenly.  J'atient« 
ottrii  complain  of  lieiii;.'  ahle  to  see  only  a  font  or  twii  in  fiiiiit 
111  them.  In  some  rases  t  hrrr  ar(>  nystafzmoii  I  jrrks,  ami  spas- 
moilir  rniiNrr^'rncr  (kinrtir  st  riil)isiir,is)  associiitrd  witll  spasm 
ot  accommnilat  ion   is  not    uncommon. 

[)rfrcis  i)f  movenient  from  direct  injury  to  the  ner\-es  and 
musi'les  in  the  orliit  ai'e  common.  I'roptosis  occurs  from  intra- 
orhital  hiciiiorrharr  and  \enoiis  t  hromhosis,  and  enoplit  halnios 
may  result  from  retraction  of  the  scar  tissue  and  fracture  of  the 
walls  of  the  orhit.  The  projectile  not  iiifre(|iient  ly  jiasses  thrim^li. 
Of  in  close  proximity  to  the  <a\eriious  sinus;  and  wounds  of  tliti 
occipital  lohes,  causing' hoinonyinous  liemianopia,  uni-  or  l)ilateral, 
are  common. 

Pwni'HTd  AhMITIS. 

P!vno|)hthnIinitis  is  jzciierajjy  caii.scd  hy  infcctcMi  wotiiuls, 
whetluT  accidental  ov  the  fcsult   of  npciatioiis,  and  ulcers. 

"' • ;-••:-  ::!^     j  ••,.-:  ::;ct    .-,:-J 

j)uer|'eral  fever,  nieiiiiigitis,  and  (irbital  eellitiiti.s  (ri'/r  p.  325). 


i\.ni;ii:s  T(»  Till-:  kw. 
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In  I  he  cxiiui'iiDiis  rmin  tlic  \iticiiii- 


is  u>uall\   tirst  atTrclcd 


ir-^aiiisins  t;i()\\  in  it    .i>   in   ,i   cultuir   incilium.   and    pnriilcnt 
■\clilis,  ictirnti^,  and  clinididiti-  aic-tt  ii|>  ( i'"ij.'.  2()S).      In  (lie 


111 


doircniHis  t'nini--  I  line  may  !)<■  a  Mptir  ciiiliolisiii  (if  a  rt^tirial 
iilcrv  or  till-  cliiiiuid  ina\    l>c  lii>l    inrctcd.      Ititliis  ^'roii|)  it 


iiia\'    lie 


iiilati'ial. 


Ill    Ixitli    t(Min>   tlii'ic   is    ri 


trnipcrat  inc.     licadaclH' 


(liowsincss 


anil    xmirtinirs    \iiiiiitiiii:. 


In    the    i'\iii.'i'ii(>iis, 


Fio.    Jus.      Si'ctinii   of   the  retina   and  (■hi>riMi|   in   |ian'i|ili|  linliiiitia 
I    ■    (ill),    follciwiii^   a    pi'ifiiriitin::   \vi>uiii|. 

forms  till'  cilLri's  of  the  wound  hccomc  xcllow  and  necrotic, 
li\  popyoii  a|)|iears,  tliere  is  j^Mcat  cliemosis,  with  intense 
ciliary  and  conjunct  i\al  conu'cst  ion,  and  the  lids  are  swollen 
and  red.  Theie  is  severe  |iain  in  the  eye.  due  at  first  to  iritis, 
later  to  increased  tension.  The  vitreous  becomes  purulent, 
as  shinvn  i«\  a  \cl|()\\  rctlex  hy  ohliipie  illumination.  The 
anterior  chamlier  soon  ticcoincs  full  of  pus.  and  the  cornea 
cloudy  and  yellow  :  rin>:'  infiltration  may  occur  {ridi  ]).  413). 
There  ma\  iic  exoplil  halmos  and  limitation  of  movement  of 
the  globe.     In  the  metastatic  cases  rapid  failure  of  vision, 


Tf' 
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.1  yrllipu    ?i    icx    and    li\  |i(i|i\  uri  ai"   IimiikI   iiillic  carh  >laL'<'s. 
It  the  (  a^c  i>  left    Id  take  il>  coillsc  the  |iu>  liiir>l>  t  li  1 1  iil^'ll, 
ll'<iiall\   jii>l    lirliiiiil  the  liriilaf~       'I'hr  pain  >iili>i(|i>,  alicl  after 
|Hn|ii||L;.M|    >ll|i|ilMallii||    llic    rvrliall    >|ili||k>, 

'I'll!'  |i|(iL:nnvi^  |>  l,;i,|  the  r\c  lirmu  aliii.»t  iiivaiialiK  lost. 
The  rdii.lilidii  is  ni.t   liki'lv   ti>>r1   U|i  s\in|iatlictic  opiillialiiiia. 

'I'lic  |iiicimi(i(i>(cii>  is  r(>]M)iisil)|c  |,,f  most  cases  df  paiiiiiili- 
tlialiiiiti-,  liiit  it  i>  alsn  caiiM.,!  |,\  staphs  locdcei,  si  reptccdeci, 
liaiilllis  cdli,  l)acilliis  p\iH\  aliens  {riili  p.  41.'}),  and  e\eli  liy 
sapri>pli\lir  (iiuMiiisins  siieli  as  liacilliis  .-iilitilis. 

'I'niilmuit.  Ill  the  early  >tai:es  attef  dperatidll  Wduiids 
an  atteiiipt  iim>t  he  made  to  stay  the  |iii)eess.  The  edjr<'s 
df  the  Udiiiid  are  eaiiteiised  with  pure  earlidlir  acid  dr  the 
actual  cautery.  The  anteridr  chaiiilier  may  lie  \,  .ed  diit  u  jtji 
hxdrujivn  peroxide  sdhition,  and  ioddfdim  inlrddiiced.  lint 
fnmentatidns  and  leeches  are  ajiiijied,  and  atidpin  iiislihed. 

As  sddn  as  it  is  evident  thai  the  eye  caniidt  lie  sa\.'d  it 
should  he  excised.  This  ^h,  ,|ijd  iidt  li.' left  t  dn  Idn^r  ., mi  ^reat 
care  shdiild  lie  taken  t  ha!  iii>  undue  pri's-ure  is  put  upon  the 
e\c.  If  piis  cvrape-.  thiiv  is  daiiirer  df  piiruleiit  nienin;iitis 
l)ein,Lt  set  up.  tlie  patients  life  I.eino  therel.y  endaiiL'ered. 
On  tins  acidunt  many  smt'eons  refuse  td  excise  these  eyes. 
They  dpen  the  eye  fiecly  hy  a  crucial  incision  and  wait  until 
all  siiins  df  siipiHiratidii  have  di>appeare(l  hefdic  excisinir  the 
slii!nd<en    lemnants   of  the   j;lolie. 

It  pus  escapes  dniiiiL'  excision  of  an  lyc  with  paiio])hthal- 
miti,-,  the  L'lohe  should  lie  o| cned  freely  and  the  contents 
scooped  out.  The  interior-  of  the  scjci-oti,-  is  then  swahhed 
out  with  perchloride  lotion  (I  in  _',!((  )  and  the  edtijunctival 
sac  irrigated  with  a  lar-c  (|uant  ity  df  weaker  lotion  (j  in."),!  (  (  ). 
The  sclerotic  may  then  he  ex(  ised  at  once,  the  risk  of  mcnin- 
jiitis   heiii;;   small     or-  excision   may   he   post|):ined. 

Sv.MI'\rilKri(      Ol'lllFl  Al..\tl  A. 

Sym|.atheiic  .iphthalmia  is  the  much  dreaded  condition  in 
which  serious  intlammat  ion  attacks  the.sorind  eye  after  injury 
of  the  other  eye  In  neenf  years  syini)atlK'tic  ophthalmia 
has  hecome  a  rare  di.sea.s.>,  in  spite  of  t  he  fact  that  ophthalmic 
surjzery  has  hecoiiK'  more  conservative.  This  ^'ratifying  fact 
is  due  to  increased  skill  in  tlie  tiealment  of  o.  rforatinL'^v.omid.'; 
part'cularly   ui   the  application   of    antiseptic  principles.     A 
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|i(rfi>nitin^'   svoiirid,   especially   if  a    foici^'ii    hody    i-<   rttaiiied  I 
witli.ii  I  lie  ('\<'.  is.  liowcM'i-.  a  sdiinc  <>i  ;-'ii'at   anxiety  tut  lie' 
ni"^l    experienced    sllljieoll. 

Svmpatlietic    ()|)litlialiiiia    almn>t    always    results    fiDiii    a 
|hi  tctatiUL'  Udiiiid    especiall\'  such  as  is  caused  l)y  a  tiireij^ii 
lidds    wlucli   remains  within  the  eye.      \\(Mni<ls   in  the  ciliary 
re_'i()n      the    sn  calicfl      '  danirerdus     znne  "      inxulvinti     ihe 
ciliaiv   li(id\'  anil  leadin;i  to  its  incarcerat  inn  in  the  scai-.  ha\<' 
alu,i\s  been  considered    specially    datiirerous  ;    it    is    duuhttul 
if.  !>(  rsi    they  are  iu(i:e  dangerous  than  nthers.      If   sui)pura- 
tinti  supe.^enes  synipat liet ic  Dphthalniia  is  \ei\    unlikely  tn 
follow  -.    hence  perfoiatiti};  ulcers  very  rarely  cause  it.      It  is    i 
also   e.\tr<'rnely   rare   without    pciforatioii,    if   indeed   it  ever 
occuis   under  these  circumstances. 

Children  are  paitii'ularly  susceptihie,  hut  it  occurs  at  any 
a^'e.  it  usually  l)ey;ins  four  to  eij;ht  weeks  after  the  injury 
to  the  tirst  eye  (the  exciting  eye)  lias  taken  place,  rarely 
earlier,  hut  the  onset  may  he  delayed  for  many  months  or 
even   vears— it  is  said  as  many  as  40  years. 

There  is  always  iridocyclitis  in  the  exciting  eye.  I'sually. 
it  is  a  plastic  indocvciitis  which  has  heen  set  iij)  t)y  injury 
antl  has  not  suhsided  in  the  course  of  throe  or  four  weeks. 
Instead  of  quietinij;  down  the  ciliary  injection  remains,  there 
is  laeryniation  and  the  eye  is  tender  :  special  attention  should  ' 
he  directed  to  the  presence  or  ahsence  of  precipitates  ("■  k.p.") 
on  the  hack  of  the  oornea.  In  the  rarer  cases  of  delayed 
sympathetic  ophthalmia  the  exciting  eye  has  passed  into  a 
(piiescent  state.  It  may  havo  shrunken  completely.  The 
onset  of  sympathetic  ophthalmia  in  the  second  eye  is  then 
often  ushered  in  hy  return  of  irritation — ciliary  injection, 
tenderness,  &c. — in  the  shr\mken  glohe.  The  exciting  eye, 
whilst  showing  evident  traces  of  old  iridocyclitis,  may  yet 
possess  useful  vision. 

Sym})athetic  oi)hthalmia — the  disease  in  the  second  or 
sympathising  eye — is  aluiost  always  a  plastic  iridocyclitis 
differing  in  no  respect  from  this  form  of  iridocyclitis  due  to 
other  causes.  In  rare  cases  it  manifests  itself  as  a  neuro-  f 
retinitis  or  choroiditis.  In  cases  which  the  surgeon  knows 
to  he  iiahle  to  the  condition  the  first  sign  may  be  the  presence 
of  precipitates  ('  k.p.")  on  the  back  of  the  cornea,  noticed  at 
this  early  stage  because  they  have  been  dreaded  and  carefully 
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W.llclli'il  fdf  111  ullicr  cases  the  [laliilit  lil-t  seeks  .uisicc 
tor  fictcci  i\  <•  \isi(iri  or  iiilla  ininal  ioii  iii  tin-  iiriiii  { iiii  i|  eve 
(s\  tii|patlii-lir    iriitaliipii ). 

I'll  idiom  a  I  s\  nipt  (in  Is  arc  sriisiti\in(s>  to  liulil  and  Iraiisltnt 
indisi  inct  IK'ss  n\  dhjcrls,  'I'lic  latter  Is  dill'  In  Weakness  of 
aceoniiinidat  inn  ;  nlijects  liernme  liliiired  when  dnini.'  line 
vMiik,  I'lit  after  an  intei\al  nf  rest  \  isinii  iiii|iin\es  ( )ii 
exaininatinii  at  this  stau'e  there  iiiav  lie  laeixmatinii.  slijiht 
elliaiy  injeetinll,  tenderness  nf  the  e\el(all,  as  slinw  n  li\  tlic 
patient  sill  in  kill  L'  frn  in  an  at  ten  1 1  it  at  exaiiiinat  mil,  |ireei|iitates 

nil  the  iiaek  nt  the  enriiea.  and  \ltreni|s  (i|iaeities.  The  |iru- 
drniiial  syiii|itnnis  may  neeiir  in  intermittent  attaeks,  spread 
over    a    enlisideralile    pelind. 

When  fully  de\e|nped  all  the  si;^ns  an  !  s\ni|itnms  nf  iridn- 
ryelitis  ((/./•. )  are  present.  \aryiiiL'  in  deirree  aeenrdiiiL'  to  the 
severity  of  the  ease.  The  prognosis  as  to  \  isinii  is  alua\s 
doiihtfiil,  lint  if  tiiere  is  mueh  dejiositinn  of  plastic  exudates 
in  the  pupillary  area  it  liecomes  extremely  i_'ra\c.  ( 'ase.s 
show  inu  little  ex luhit ion  ('  serous  iritis  "  ),  hut  a  deep  anterior 
ehamher  and  "  k.p..'  ha\c  a  more  faxoiirahle  pidunosi>,  Imt 
they  may  at  any  moment  de\  elo|i  into  t  he  severe  jilast  ic  tyjio. 
Tension,  ditfiiult  to  determine  on  aeeoimt  of  tenderness,  is 
moderately  raised  in  the  carl\  statres.  It  may  then  pass  into 
the  condition  of  lowered  tension  with  irradual  shrinking  of 
the  ylolie  :  or  the  iridocyclitis  may  siiliside,  the  eye  ((uietinjj; 
(hiwn  ami  letaiiiiinj;  fair  \isioii.  In  the  worst  ea.ses  a  rinif 
synechia  forms  and  secondary  lilaucimia  siipei-\enes  (ri(li  p. 
21',]).  or  hoth  oeclusio  and  seclnsio  piipiihe  or  total  posterior 
synechia  (ri'lt  p.  204)  occur  and  the  e\e  shrinks.  Syiui)ath('tie 
ophthalmia  sonietiiiu'stakcs  t  woor  moreyears  toiiin  it:  course. 

Tlic  ftdtliiiliKjn  of  sympathetic  ophthalmia  is  unknown. 
The  evidence  wliicfi  has  accumulated  in  modern  times  tends 
to  show  that  it  is  an  infective  di.sease.  It  is  least  liable  to 
occur  in  otherwise  likely  cases  if  the  wound  or  the  retained 
foreifin  liody  is  sterile.  On  the  other  hand,  it  very  rarely 
occurs  if  actual  suppuration  has  taken  place  in  tlie  exciting 
eye  :  ])ossihly  this  may  he  due  to  some  spi'citie  oijranism  heing 
destroyed  by  the  superabundant  mowth  of  jiyo^fenic  or<.'anisms. 
It  is  more  likely  to  occir  from  retention  of  shot,  a  chip  of  stone, 
L'lass,  china,  &c.,  than  from  that  of  a  particle  of  hot  steel, 
probably  because  the  latter  is  sterile. 
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iVc.  liiit  the  exact  mode   in    whieli   they   act    is   a    matter   ot 
(■(jnjcci  lire. 

N'arioiis  theories  have  lieeii  hrouijlit  forward  to  exiilaiiithe 
occurrence  of  inllammation  in  the  sympathisini:  eye.      It  has 
hceii  siimtested  that  severe  iiillammal  ion  in  one  eye  iirodiiccs 
a   tendency   to  ciliary   irritation   in   \\w  other  eye   liy   some 
occult    means  eonnecled   ui'h   their  anatomical   and    pliysio- 
loL'ical  svmmetry  ■.    there  is  no  evidence  to  support  this  coii- 
jectiire.     .More  jirolialile,   a  i>ri<>ri.  is  the  vi(  w  that  infection 
travels    alonji    tho    optic    nerve    rid    th(*    chiasma.      <  hi    this 
tlieorv  one  would  anticiiuite  neuro-retinitis  in  the  sym|iathis- 
\\\<l  eve  as  the  most  fre(pieiit  manifestation  of  the  disease,  hut 
it  is  extremely  rare.     'I'he  ex|)erimeiits  supporting  this  theory 
fail  to  siilistantiate  it.     The  most  prohalile  theory  is  that  there 
is  a  spoeitic  orijanism,  which  has  as  yet  escaped  oliservation. 
possiblv  because  it    is  so  small  as  to  be  ultr.-'-visilile  by  the 
•nicroseo|)e,   but  one  wliich  causes  ueiieral  infection  throufxh 
the  blood  stream.     Possibly  it   is  a   jirotozoon  which  is  not 
staiiKvl  by  any  of  the  methods  at  present  devised  :    evidence  .1 
derived  from  exaiiiination  ot  the  blood      increa.'--e  in  the  number  A 
of  larj^e  mononuclear  lymphocyt<-s  — has  recently  In-en  brought  /j 
forward  in  favour  of  this  view.      It  may  be  conjectured  that 
the  organism  is  harmless  to  other  organs  of  th"  body,  and  that 
it  finds  a  suitable  nidus  only  in  the  other  eye,  and  even  then 
only  under  favourable  circumstances.     This  theory  explains 
best  the  facts  of  both  ordinary  and  anomalous  cases.     When 
sympathetic  ophthalmia  supervenes  after  the  injured  eye  has 
long  been  shrunken  it  ma  ,  be  conjectured  that  the  organism 
has  lain  quiescent  and  enca])suled.     The  fact  that   in  such 
cases  the  shrimken  eye  is  again  injured  or  becomes  spontane- 
ously irritable  and  inflamed  shortly  before  the  outV)reak  of 
inflammation    in    the   other   eye   lends   colour   to   this    view. 
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Cases  ill  ^vliicli  the  injured  eye  is  exeised  and  syiii|)athetic 
ophthalmia  is  said  to  supervene  many  years  afterwards  are 
best  ex|)lained  as  ordinary  iridocyeiitis — a  by  no  means  rare 
disease — occurring  quite  independently  of  the  injury. 

The  tnotment  of  sympathetic  ophthalmia  is  one  of  the 
most  difficult  problems  in  ophthalmology,  and  often  demands 
the  exercise  of  ijreat  judiimcnt. 

It  is,  in  the  first  place,  ])rophylactic.  In  every  case  of 
perforating  wound,  with  or  without  the  retenticm  of  a  foreign 
body,  the  question  of  excision  of  the  eye  on  account  of  danger 
to  its  fellow  arises.  I  may  be  a.ssumed  as  an  axiom  that 
.sympathetic  ophthalmia  nc-ver  occurs  after  the  excision  of  an 
injured  eye  unless  it  has  already  commenced  at  the  time  of 
operation.  Hence,  early  excision  is  a  positive  safeguard 
against  tlio  disea.se.  The  injury  to  the  eye  may,  however,  be 
otherwise  trivial,  so  tiiat  restoration  of  good  sight  may  be 
possible.  The  rule  should  be  to  excise  any  eve  w'  '-h  is  so 
injured  that  it  is  imjirobablc  that  u.seful  vision  will  be  regained. 
In  cases  where  this  is  doubtful  expectant  treatment  may  be 
adopted  for  a  time.  If  the  eye  quiets  down  cpiickly  it  is 
unlikely  to  set  up  sympathetic.  What,  then,  are  the  chief 
causes  which  keep  u])  irritation  ?  The  most  important  are 
entanglement  of  the  iris  or  ciliary  bod^-  or  lens  capsule  in 
the  wound,  and  the  presence  of  a  retained  foreign  body. 
Every  effort  must  therefore  be  made  to  free  the  iris  or  ciliary 
body  from  the  wound  by  excision  of  any  i)rolapse,  followed, 
if  necessary,  by  division  of  anterior  synechia*.  I^pon  the 
L  success  of  these  efforts  the  retention  of  the  eye  mayde})end. 
I  If  tliey  fail,  which  is  most  likely  to  be  the  case  if  the  lens  is 
also  wounded,  ciliary  inj(>ction  is  certain  to  continue. 

During  this  expectant  jieriod  the  most  careful  watch  is  kept 
for  "  k.p."'  If  the  eye  continues  irritable,  with  ciliary  injee- 
f  ition,  photophobia,  and  lacrymation,  and  above  all  if  "  k.p." 
ap])ears,  the  eye  should  be  excised.  It  is  seldom  wise  to  wait 
longer  than  a  fortnight  unlesp,  there  are  undoubted  signs  of 
amelioration.  The  slightest  sign  of  ciliary  irritation  or 
"  k.p."  in  the  other  oye  indicates  the  necessity  for  immediate 
excision  of  the  injured  eye.  Tare  miist  be  taken  not  to  eon- 
fuse  a  simple  conjunctivitis  with  ciliary  irritation. 

Even  more  difficult  to  decide  is  the  treatment  in  those 
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1.     If  the  case  is  soon  ear 


Iv,  shor'lv  after  the  onset  of 


iillamination   in 


the   sympathising  eye,   u.ul   if   the   injured 
useful  vision,  this  useless  eye  should 


1 

or  exeiting  eye  has  no 

he  exeised  at  onee.     There  is  no  question  that  the  excision 

of  the  exciting  eve  has  a  good  effect  upon  the  luoeess  in  the 

sympathising  eye  if  i>erformed  early.     At  a  later  stage  there 

is  no  evidence  to  show  that  it  exerts  any  influence  at  all. 

The  chief  difficulty  arises  when  the  exciting  v\o  has  useful 
vision  and  the  inftainniaticm  in  the  sympathising  eye  is  .sovero. 
If  this  is  the  condition  soon  after  the  injury  it  may  be  wise  to 
excise  the  injured  eye.  If.  howf>ver,  a  considerable  time  has 
elapsed  since  the  injury,  excision  of  the  exciting  eye  is  likely 
to  have  little  or  no  hilir-nce  ui)on  the  process.  Moreover, 
in  the  end  the  injured  e.\e  may  have  better  vision  than  the 
sym])athising  one,  for  if  the  iridocyclitis  is  severe  the  .sym- 
pathising eye  may  be  lost  in  spite  of  all  eforts.  I'nder  thesi- 
conditions,  therefore,  the  injured  eye  should  be  retained. 

The  treatment  of  ihe  sympathetic  iridocyclitis  is  that  of 
iridocyclitis  in  general  {ride  p.  207).     In  addition  toatropin, 
hot  bathings,  rest  in  a  dark  room,  leeches,  &c.,  the  })atient 
should  bi'  brought  rai)idly  and  thoroughly  under  the  influence 
of  mercury.     Mercurial  inunctions  should  be  pushed,  so  that 
salivatioi/occurs  within  a  week,  and  the  patient  should  then  be 
kept  on  the  border  line  of  mercurialisation  for  a  considerable 
period.     Massive    doses   of    sodium    salicylate    have    i)roved 
beneficial  in  some  ca.ses.     On  the  theory  that  the  disease  is  a 
protozoal   infection   the   intravenous   injection   of   salvarsan 
has   been   advocated  :     the  results  have  been    encouraging. 
In  later  stages  pilocari)in  injections  and  the  administration 
of  iodides  may  assist  in  the  absorption  of  exudates,  and  lead 
to  improvement  of  vision.     Perseverance  in  these  measures, 
aided  by  general  tcmic  treatment,  is  of  the  utmost  im]iortance. 
Imi)rovement  of  vision  may  occasionally  be  obtained  by 
oi»eration,   but  no  such  interference  is  to  be  c(mtemplated 
until  all  inflammation  has  subsided  and  the  eye  has  been 
(piiet  fi«r  many  wet-ks  or  even  months.     In  the  milder  cases 
an   optical   iriilectomy   may   do  good.     In  the   worse   cases, 
so  long  as  there  is  i)erception  of  light  and  moUerately  good 
projecuon  of  light,  more  desi)erate  oiieraticms,  su"h  as  extrac- 
tion of  the  lens,  &c.,  jnay  be  justifiably  undertaken  if  the  other 
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oPKH.vrroxs  ri'ox  the  kykhall. 

Opkrations  rpoN  the  Cornka. 

Paracentesis  for  hypopyon  iilctM-  lias  already  been  described 
(ri(l(  \).-2{)o).  Paracentesis  for  eyclit is  is  performed  in  identi- 
cally the  same  manner  as  in  th(>  second  inetliod  there  described. 

Ol'KHATIONS     IPON    TllK     IkIS. 

Iridectomy,  uliich  consists  in  tiie  excision  of  a  portion  of 
the  iris,  is  performed  for  the  followinji  conditi(ms  : — (1  )  Pro- 
la|)sed  iris  ;  (:*)  corneal  or  lenticular  opacities  (optical  iridec- 
tom\  )  :  (;{)  glaucoma:  (4)  as  a  preliminary  or  as  part  of 
cataract  extraction:  (."))  threatening  ring  synechia:  ((>) 
ectatic  corneal  cicatrices  :  (7)  foreign  bixlies  in  or  small  cysts 
oi'  tumours  of  the  ii'is. 

Iridictomji  for  pn.Uijiscd  o-j'*  has  already  been  described 
(liih  p.  208). 

O/jlicdl  indrcUrmji  is  indicated  in  some  cases  of  localised 
opacities  of  the  cornea  or  lens,  very  raiely  for  occlusion  of  the 
pupil  or  subluxaticm  of  the  lens.  In  all  cases  there  must  be 
))roof  or  good  reason  to  believe  that  the  light  [Jercipient 
structures  are  cajiable  of  ])erforming  their  functions.  If  the 
|)atient  is  old  enough  to  have  the  visicm  tested  it  should  show 
improvement  when  the  iiujnl  is  dilated  by  a  mydriatic.  The 
opacities  must  be  localised,  and  in  the  case  of  lenticular 
opacities  there  nnist  be  good  rea.son  to  assume  that  they  are 
stationary. 

An  optical  iridectomy  should  be  as  narrow  as  |)os,sible,  in 
order  to  avoid  dazzling  and  to  obtain  an  approximation  to 
stenopa'ic  visicm  (visicm  through  a  narrow  slit,  ridf    p.    22). 

Tru-  liiiaiv    imruer.      i  he  site  oi  eiec- 
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tion  is  clown  and  in  (Kig.  200),  hut  in  the  case  of  corneal 
opacities  the  clearest  region  of  the  cornea  must  be  chosen, 
unless  this  hai)i)ens  to  be  above,  in  which  case  the  colobonia 
would  be  covered  by  the  lid  and  useles.s  for  vision. 

Instruments  reciuired  :  speculum,  two  pairs  of  fixation 
forceps,  iK'nt  keratome,  iris  forceps  or  iris  hook,  de  Wecker's 
scissors,  iris  repositor.  (ienera!  ana'sthesia  is  only  neces.sary 
in  verv  yount;  or  neurotic  jtatients. 

The  keratome  is  inserted  at  or  just  inside  the  ajiparent 
corneoscleral   margin,   the   blade  being  kei)t   i)arallel  to  the 
plane  of  the  iris.     It  is  pushed  cm  until  the  incision  is  sufH- 
ciently  long.     The  handle  is  then  dejjre.s.sed,  so  that  the  blade 
lies  against  the  back  of  the  cornea  :    the  danger  of  i)ricking 
the  lens  with  the  jioint  is  thus  reduced 
to  a  minimum.     The  keratcmie   is  then 
slowly  withdrawn.     The  iris  forceps  are 
inserted     closed,     then     opened     very 
slightly  and  the  iris  seized  just  outside 
the  pupillary  margin  :    or  the  iris  may 
i)e  drawn  out  with  an  iris  hook,  which 
allows  a  narrower  coloboma  to  be  made. 
The  iris    is    drawn  (mt  of  the    wound 
and  a  i)ortion  excised  with   d(>   Weck- 
er"s  scissors.     A    slit-like  coloboma   is 
made  by  holding  the  scissors    so  that 
the  l)lade8  are    in    the    direction   of   a 
radius   of  the   iris    (Fig.    212).      The   iris   is   freed  from  the 
wound,  imless  already  free,  by  the  repositor.     Sterile  atropin 
ointment  is    introduced    into  the    ccmjunctival  sac,  and  the 
eve  is  bandaged. 
■  ImhrUmii  for  glava.wa  has  for  its  object  the  opening  up 
of  a  sufficiencv  of  the  angle  of  the  anterior  chamber  to  permit 
of  efficient  filtration  of  lvmi)li.     It  is  essential,  therefore,  that 
the  coloboma  shall  extend  to  the  ciliary  attachment  of  the 
iris,   and   that    it    shall   be  broad   at   the  periphery.     It   has 
already  been  pointed  out  that  when  the  iris  is  torn  away  the 
fracture  occurs  at  the  thinnest  part,  viz.,  at  the  ciliary  attach- 
ment.    This   will   g<>nerally   hapiien   in   iridectomy  for  acute 
glaucoma,  if  the  attack  is  the  first  or  early  in  the  history  of 
the  disease.      In  chronic  glaucoma,  however     and  the  same 
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chronic  or  sul)aciit('  glauccmu  -the  periphery  of  the  iiis  is 
firmly  iidheroiit  to  the  corneo-selora.  When  the  iris  is 
torn  away  the  tract  iire  will  he  at  tlie  false  angle,  r.iid  filtration 
of  lymph  will  n.,t  he  facilitated.  The  rides  usually  jriven  as 
j,Miidance  to  the  correct  performance  of  irich'ctoiny  for  i^lau- 
ccmia  aro^  that  the  section  sliall  he  jieripheral  and  tlie  c'olohoma 
wide.  From  the  above  remarks  it  will  he  seen  that  a  very 
peripheral  section  is  not  very  important  in  true  acute  glaucoma, 
but  that  it  has  usually  been  thought  of  importance  in  chronic 
glaucoma. 

In  acute  glaucoma  and  in  acute  exacerbations  of  the  chronic 
form  a  general  ana'.sthetic  is  retpnred,  chiefly  because  the  high 
tension  prevents  sufficient  absorption  of  eocain  to  rend<-r  the 
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Fio.   210. — Lnufiinl's  spfiiiimn   for  the  left  eye. 

cornea— much  le.ss  the  iris— ana'sthetic,  })artly  also  l)ecause 
the  i)atieiU"s  self-control  has  been  shattered  by  pain  and 
anxiety.  In  chronic  glaucoma,  if  the  tensicm  is  not  very 
high,  local  anaesthesia   may  suffice. 

Instruments  required  :  speculum  (Fig.  210),  two  pairs  of 
fixation  forceps,  narrow  Craefe  cataract  knife,  iris  forceps, 
de  VVecker"s  scissors,  iris  iv|)ositor.  Lawfords  speculum  is 
])rcferable  to  Lang's  for  iridectomy  upvvaids,  cataract  extrac- 
tion, &v..,  as  it  interferes  less  with  the  field  of  oi)eration. 

The  surgeon  stands  al)ove  the  jiatient  u.sing  his  right  hand 
to  make  the  secticm  for  the  right  ey.-,  the  !■  ft  hand  for  the  left 
eye.  After  the  lids  have  received  a  final  cleansing  with  ether 
soap,    &c..   and   the  coniutietlvjil   «;ir"   ha<   Ko^.i   ,J,^,„.l...  i    ...:*i. 
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l)()ric  lotion  or  valine,  tlic  siuHiiliiin  is  inserted.     The  tixat 


ion 


forfei)s  arc  ht-kl  in  the  left  liaiid,  tin-  isnife  in  the  ri^'lit,  care 
heinL'  taken  that  the  back  of  the  knife  is  away  from  the  «nr- 


^eon 


(It  is  an  I 


xtremelv  awkward  accident  to  introduce  the 


knife  with  the  hack  upwards.)     The  eye  is  lixed  ch)se  to  the 
hinhus  below,  or  down  and  in  for  the  ri^ht  eye.  down  and  out 
for  the  left  :    if  the  latter,  care  must  betaken  not  to  rotate  the 
^'lobe.     The  knife  is  held  with  its  plane  i)arallel  to  the  plane 
of  the  iris.     The  ])oint  is  introduced  at  least  I  mm.      in  chronic 
j.'laucoma  2  mm    -behind  the  ai)]i.irent  corneo-scleral  margin. 
It  is  inserted  at  the  point  corres])ondinii  with  .seven  mimites 
to  twelve  on  a  clock  face  (Fij:.  211).     As  .so(,n  as  the  i)oint  is 
in  the  anterior  chaml)er  it   will  look  much  bri<:hter  than  the 
part  in  the  corneo-sclera  :   if  this  is  not  noticcal)le  it  is  pi()bai)le 
that  the  knife  is  badly  directed  and  is 
i)nrrowin<i  in  the  cornea.      It   is  passed 
steadily    onwards  acro.ss    the   anterior 
cliaml)er  to  a  spot    correspondini;   with 
.seven   minutes  past  twelve  on  the  dial 
of   a   clock,    whe'-e   the    counter-punc- 
ture is  made.     In  glaucoma,  especially 
acute  izlaucoma,   the  anterior  chamber 
is  very  shallow,  so  that  it  may  be  very 
difficult  to  pass   the  knife  acre, ss  with- 
out catching  in  the  iris  and  wounding 
the  lens,    a  most   disastrous  accident. 
The    deejH^st  i)art    of  the  chamber    is 
at   the  |)eriphery,  and   it  will  u.sually  be  foimd  easiest  to  coax 
"the  point  of  the  knife  round  the  i)erii)hery,  gently  pushing  the 
iri.s  away  with  the  back. 

.\s  .soon  as  the  counter- puncture  is  made  the  knife  is  pushed 
on  until  aor  (i  mm.  are  exposed.  Cutting  out  isiierformed  by 
a  series  of  small  .sawing  movements,  littlt>  i)ressure  upwards 
Ijcing  required  with  tiie  very  sharp  knife.  It  is  very  necessar\- 
to  use  these  sawing  movements  pioperly,  as  the  .sharpest  knife 
fails  to  cut  if  it  is  simply  |)res.sed  hard  against  a  surface. 

In  this  manner  the  .section  through  the  corneo-.sclera  is  kei)t 
at  a  uniform  distance  of  I  or  :!  nun.  behind  the  apparent 
corneo-scleral  margin.  Some  conjunctival  flap  has  already 
been  cut  at  the  sides,  but  the  middle  of  the  knife  blade  is  still 
under  tiie  conjuncina.      iiie  edge  ul  liit-  Kniit-  is  rntn  unvcicu 


Fic.  Jll.-  Diagram  of 
wiMiiid  and  olo- 
hiiiMii  in  ^laiU'diTia 
iridectomy. 


442 


DISKASES   OF  THK    r<:YK 


forwards  and  the  conjunctiva  cut  through  l)y  one  or  two 
sawinu  movements. 

Duriuff  these  nianceuvres  care  must  he  taken  that  the  jioints 
of  the  tixation  forceps  are  not  pressinji  into  tlie  ph)he,  whit'h  is 
very  hkely  to  occur  owiTigto  the  attention  heing concentrated 
upon  tlie  section.  It  may  lead  to  suliiuxation  or  complete 
extrusion  of  the  lens. 

The  eye  is  now  tixi-d  with  lixation  force|)s,  just  helow  the 
cornea,  by  an  assistant,  who  also  draws  the  eye  downwards. 
This  reipiires  a  little  skill.  If  the  eye  is  simply  pulled  do\\n 
the  wound  will  gajH".  It  should  he  rathei-  pushed  down  and 
back  by  the  points  of  the  tixation  forceps.  The  surgeon  takes 
the  irisforceiw  in  his  left  hand  and  dc  Wecker's  .sci.ssors  in  his 
right.  With  a  sterile  swab  the  as.sistant  turns  down  the  con- 
junctival flap  so  that  it  lies  over  the  cornea,  unless  this  has 
been  done  i)reviously  with  the  back  of  the  knif"  after  com- 
pletion of  the  section.  The  jxnnts  of  the  clo.sed  force])s  are 
then  inserted  in  the  wound  and  carried  to  a  point  half-way 
between  the  pupillary  and  ciliary  margins  of  the  iris  at  a  point 
slightly  to  the  right  of  the  vertical  meridian  of  the  cornea. 
The  forceps  are  opened  .slightly,  and  the  iris  gripix-d.  The  iris 
is  pulled  out  and  cut  to  the  right  side  of  the  f(jree])s.  This 
stroke  makes  the  right  limb  of  the  coloboma.  The  iris  is 
then  drawn  across  towards  the  left.  By  this  movement  it 
is  torn  from  its  attachment  for  the  whole  width  of  the  section. 
It  is  then  drawn  a  little  back  towards  the  right,  so  that  it  may 
not  be  jammed  into  the  left  angle  of  the  incision.  The  freed 
|)art  is  then  cut  off  by  a  .second  snip  of  the  scissors.  This 
stroke  makes  the  left  limb  of  the  coloboma. 

The  iris  rej)ositor  is  then  taken  by  the  surgeon,  the  eye  still 

being  fixed  as  before.     The  tip  oi  the  rejjositor  is  introduced 

into  the  wound  and  insinuated  between  the  cornea  and  the 

iris  on  one  side.     By  a  radially  directed  movenient  the  iris  is 

smoothed  out  towards  the  centre  of  the  pu])il,  so  that  if  the 

edge  of  the  coloboma  is  caught  in  the  angle  of  the  wound  it 

will  he  freed.     The  same  manoeuvre  is  repeated  on  the  other 

side  of  the  wound.     Tliis  ])art  of  the  operati<m  is  very  imjMH-t- 

ant,  and  may  be  very  difficult.     Only  \. hen  the  edge  of  the 

pupil  is  in  its  natural  position  and  looks  circular  but  for  the 

uTYiiill  (l<.fi.(.f   in  til.,  iiiiiicr  niirt   is  tlie  surjreon  convinced  that 
- -   —    ----     .-J-._- -  — . 

the  pillars  of  the  coloboma  arc  free  from  entanglement  in  the 
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wound.  The  conjunctival  flap  is  then  turned  back  over  the 
wound  with  the  iris  repositor,  care  being  taken  that  it  is  not 
folded  upon  itself.  The  assistant  removes  the  fixation  forcejjs. 
Any  blood  clot  is  carefully  removed  with  forceps  or  a  swab. 
The  surgeon  lifts  the  speculum  away  from  the  eye,  at  the  same 
time  .seizing  the  u|)per  lashes  in  the  middle  of  the  lid.  Remov- 
ing the  si)eculum,  he  \\Ux  the  iii)pei'  lid  ovei'  the  wound  in  such 
a  mamiei'  as  to  jirevent  the  lid  from  (lis])lacing  the  conjunctival 

thip. 

Both  eyes  are  bandaged.  The  unojierated  eye  may  be 
uncovered  aftei'  two  days. 

The  chief  complications  which  may  arise  during  the  opera- 
tion are  ha-morrhage  into  the  anterior  chamber  (not  usually 


Fio.  212. 


Fig.  2i:i. 


Fio.  212,  iridectomy  with  blades  of  de  Weeker'.s  .seissors  hold 
rtuhiilly  :  Fm.  213.  with  blades  held  at  n>;ht  anules  to  the 
previous  position.  The  former  method  results  in  a  narrower 
eoloboma.  surh  as  is  preferable  in  optical  iridectomy  and  in 
extraction  of  senile  cataract  with  iridectomy. 

serious,  but  inccmvenient )  ;  woimd  of  the  lens  (often  not 
discovered  until  oi)acity  develoi)s)  ;  severe  intraocular  luemor- 
rhage,  leading  sometimes  to  extrusion  of  the  lens,  vitreous,  and 
even  retina. 

It  may  be  mentioned  that  some  surgeons  use  a  keratome 
in  this  operation.  Some  also  cut  off  the  iris  with  one  sni]) 
of  the  scissors,  the  blades  being  directed  at  right  angles  to  the 
direction  of  the  forceps  (Fig.  213).  It  is  difficult  to  imagine 
how  this  can  ])r()duce  an  absolutely  peripheral  eoloboma. 

The  after-treatment  consists  in  complete  rest  in  bed.  The 
eye  is  dressed  once  daily  ;  neither  mydriatic  nor  miotic  is 
instilled  luiless  complications  supervene. 
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Fic.  214.— DmwinK  up  of 
tlif  ills  iiftiT  cxtriictioii 
of  ctvlnniot  with  inrar- 
(•(■rutidn  of  tlic  pilltvi-H 
of  tlic  foldhmiui. 


The  chief  CDiiii.lication.s  arisinK  after  the  (.|MTatinii  are 
extrusion  of  the  lens  (due  to  too  iar>re  a  section),  injurv  to  the 
eye  by  the  j)aticnt  (usually  duriiij.'  sIcc).)  (//,/,  p.  401')",  se\ere 
intraocular  hii'inorrha<;e,   &c.      Delay  in   re  formation' of  the 

anterior  chaniher  for  several  days 
may  happen  :  though  uiidesirai)ie, 
it  may  lead  to  no  ill  etfects.  T\h' 
wound  may  hulue,  with  or  without 
l)rolapseof  iiis  or  incarceration  of  the 
ani;ies  of  the  colobonui  in  the 
wound.  A  cystoid  cicatri.x  may 
result,  not  altogether  undesirahfe 
from  the  point  of  view  of  filtration 
in  chronic  ^daucoma,  hut  liable  to 
arouse  iridocyclitis  or  permit  infection  and  panophthalmitis. 
Hulfiing  of  the  wound  may  be  due  to  i)artial  subluxation  of 
the  lens,  which  may  necessitate  extraction  under  jriave  tech- 
nical difficulties.  Wound  of  the  lens  during  the  operation 
leads   to  traumatic  cataract,  al.so  demanding  extraction. 

Iridotomy  is  section  of  the  iris  wit hc.ut  excision  of  any 
portion.     It  is  employed  for  making  a  new  i)iipil   when  the 
normal  pupil  is  closed  or  has  been  drawn  up  to  the  wo.md  of  a 
faulty  cataract  extraction  witli  incarceration  of  the  pillars  of 
the  coloboma  (Fig.  214).    In  such  a  ca.se  it  i.s  usually  done  as 
follows.    A  keratome  incision  .'}  or  4  mm. 
long  is  made  near  the  periphery  of  the 
cornea     at    the    most    suitable    part, 
usually  the  temporal  side.     The  direc- 
tion of  the  section  should  correspond 
with  the  position  of  the  pro])osed  punc- 
ture   in   the    iris,    i.r.,    it  will    be    ap- 
proximately   radial.      This    facilitates 
the    (>i)ening  and    shutting  of   the    iris 
sci.s.sor.s,  and  minimises  the  bruising  of 
the    lips    of    the    wound.     The    closed 
blades,  one  of  which  is    i)ointed,  of    de  Wecker's  scissors  are 
l)as8ed  into   the   anterior   chamber.     The   pointed    blade   is 
forced    through    the    iris  and   iias,sed  on  horizontally.      The 
blach's  are  then  clo.sed,    a   horizontal  slit  being  made  m  tlie 
iris.     This    cuts   across    the    stretched  fibres,   whicli  retract, 
leaving  an  oval  artificial  pupil. 


Fig.  215. — Diagnim  of 
uouiids  in  iiiiterior 
Sflcnjtoniy. 
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fridotomy   may  also  he  pcrfonned   l)y  sawing?  inoveinonts 
with  Ziofllor's  sickle-knifo  (Fig.  22.1). 

Somctiiiios  the  iris  can  ho  hooked  out  through  a  kcratoino 
incision  l>y  means  of  an  iris  liook,  and  a  piece  oit  off.     This 
gives  a  g< 
tomv. 


ud  |)iii)ii.  I)ut  is  of  course  .strictly  speaking  an  irich- 


Tl 


\v  n'su 


Its  of  iri(h)toiny  for  artificial  pupil  are  often  di.-.ip- 

pointing. 

Iridotomv  may  he  a  necessary  ))reliniinary  to  iridectomy  in 
cases  of  homhe  iris.  It  is  then  usually  done  by  |)assing  a 
r.raefe  knife  across  the  anterior  chamber,  puncturing  and 
coimterpimcturing  both  cornea  and  iris.  The  iridectomy  is 
done  before  the  i)uncture.s  become  closed  with  exudate, 
which  usually  Koon  occurs. 

Diri<iion  of  Autrrior  Si/ncchice  is  a  form  of  iridotomy.  The 
oiM'ration  is  too  technical  to  be  described  in  detail  here. 

Opkrations  upon  thk  Sclerotic. 
Sclerotomy. — AnWrior  Sdrrotomii  is  jierformcd  by  some 
surgeons  instead  of  iridectomy  for  certain  cases  of  glaucoma. 
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F  I  a.  2  1  (i.— 
Beer's  discis 
sion  needle, 
with  lancp- 
B  h  H  ji  t;  d 
point. 


mn.  till 

Fio.  2  17.— 
Discission 
needle  with 
sickle- 

SlitipO  (lodge. 
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Fio.  2  18.— 
B  i)w  m  u  n's 
discission 
needle  with 
5tc;p. 


lU 


Fifi.  2  1i».— 
Sa  undor's 
discission 
needle,  with 

I    _-  _    — aa; — , 

edge. 
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I  It  is  tiiorc  fici)iifiitly  iiidicatcd  after  iridcctDiiiy  lias  hccri 
fKTfoniicd  and  has  failed  |)(Mriiaimiitl\  to  rolievo  tho  innoased 
lensioii.  It  may  also  \,v  done  in  l)uphtlialmia.  Tho  soetion 
is  conimeneed  in  exartly  the  same  mamier  as  in  iiichctomv  for 
^'laneoma,  thnu^'h  if  an  iridectomy  has  ah-ea<ly  heen  done  it 
may  Ih-  advisable  to  choose  some  other  |)art  of  the  corneal 
limhiis.     The  coiinter-piinct me  is  made  in  the  same  manner, 

/  but  instead  of  eiittinj.'  completely  out  a  hridt^e  of  sclera  is  left 
(Fi^i.  :iir>).  ff  the  iris  |)resents  in  <'ither  woimd  it  is  replaced 
with  the  ropositor  ;    no  part   of  the  iris  is  excised. 

ThfMjbject  of  the  operation  is  to  open  u|)  the  filtration  anjile. 
Tho  soetion  must  therefore  he  as  peripheral  as  is  eon.sistent 
with  the  safety  of  the  ciliary  body. 

Posliriiir  Sell  ratotni/  is  employed  by  some  surgofms  as  a 
preliminary  to  iridectomy  for  <j;laucoina.  It  is  os])ociallv 
indicated  as  a  tem|)orary  measure  for  rolievinji  |)ressnre  while 
preparations  are  beinii  made  for  the  iiidectomy.  It  has  the 
advanta^'e  of  eausinfi  the  anterior  chamber  to  become  deeper, 
so  that  the  snbsecpient  operation  is  facilitated.  Posterior 
sclerotomy  is  also  indicated  in  cases  of  early  detachment  of 
the  retina,  tho  site  of  operatitm  beinj;  chosen  according  to  the 
situation  of  tho  detachment.  In  this  ease  it  is  os.sontial  that 
the  retina  shall  bo  perforated.  The  operation  is  .sometimes 
u.sod  for  extraction  of  a  foreign  body  in  the  vitreous  with  the 
small  magnet   (ri(l(    p.  427). 

The  operation  as  performed  for  detachment  of  the  retina  has 
already  been  described  (ridf  p.  358). 

Sclerectomy. — Anterior  Sclrrectomij  is  the  name  given  to 
various  operations  for  chronic  glaucoma  in  which  a  fragment 
of  the  sclerotic  is  excised.  Removal  by  scissors,  as  in  La- 
grange's operation,  or  by  the  punch  (ride  p.  288)  is  now 
almost  entirely  replaced  by  fro])hiniiig. 

Trtphinivg  vi.s  first  used  for  glaucoma  by  Argyll  Robertson 
(187(5),  and  reintroduced  in  11)01)  by  Frooland  Fergus  and  R.  H. 
Elliot.  Tho  details  of  the  modern  method  have  been  elabor- 
ated chiefly  by  Elliot.  Tho  operation  is  indicated  in  chronic  ■ 
glaucoma  and  infantile  glaucoma,  and  has  been  recommended 
in  some  forms  of  secondary  glaucoma,  e.g..  that  following 
cataract  extraction,  anterior  Hta))hyloma,   &c. 

Instruments  required:  speculum  (Fig.  21(^),  two  pairs  of 
fixation  forceps  (ordmary  and  claw),  tenotomy  scissors,  iris 
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^ltll|• 


iris   foi 
sciss()i> 


(•(•(•iiitit'i 


Land's  knife  ( l''i<i  2J<M.  tn'|)liin<>  (Ki«.  l'2l  ).  straiKht 
Kllicit's  disc   tnrii'ps   (Kin.   ---)■  ''•'  Wcf^f'^ 
1    lucdlc  linldor.     The   eye   haviiij,'  hccii 
f  adrenalin   ii\.stilled,  the  conjunctival 


ceps    or 


needles    an( 


i  and 


di 


I  (liiip  " 


sac    liavinii    t«'<ii    doiiclied,    the    speculum    is    insetteii.     The 
ik  towards  hi>  tect  ami  the  conjunctiva  is 


it  ient  is  told  to 


'^ 


\ 


u 


fuusizc 


Fia.  220.— 
Lang's  knife. 


Fio.  221.- 
Trepliine. 


Flo.  222.— 
Elliot's  disc  forceps. 


seized  with  ordinary  fixation  forceps  8  or  0  mm.  above  the 
oornea.  A  larjze  conjunctival  flap  i.s  made,  almost  concentric 
with  tlie  margin  of  the  cornea  (Fig.  223)  :  the  lower  ends  of 
the  wound  shoukl  he  well  away  from  the  limhus,  otherwise 
filtration  is  likely  to  be  imi)cded  owing  to  cicatricial  lissue. 
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'I'llc   lla|>   i-<  (li>sr(  led   (Inwii    fn  ||i(.   ii|,|„.,-    |,art    (i|    t  lie  conmal 

iMiitu'in  and  tiiriicil  (|,,\Mi  ,>\.f  till' c.inici       It  is  kcjil  strctflit-d 

in  this  |.M-,iti(.ii   witli  the  iris  n'|H.sit<.r  laid  linii/oiilally  ii|i<.ii 

It    'If   \Mili    III,.   ,|,,>,.d   tixati  III   tnici-ps.      'I'lic  siilicdijuiictival 

tissiir  is    dixi.lrd     uiih    tlir    Lilly's    knife,     flir    utiiiost     care 

Ix'inL'  taken  to  a\nid  luitlon  IkiMiil'  the  tlaj).      The  edp-  (if  th<' 

eiiiiMM    is   thus  clearly   defined,   and   the  (lissei'f ion    is  carried 

into  the  ((irnea   s..  that    the  sii|«Mticial   laiiielhe  are  dissected 

lip  with  th((  flap  for  I      2  mm.      Tlio  trephine  is  MieT\  applied, 

so  that  half  the  a|Hiiiire  lies  on  the  cornea,  the  otfier  half  on 

the  sclera.      'J"he  corneoscleral  disc  is  cut   l)y  a   few  rotatory 

moveiiieiits.        When    rlic    anterior    cliamher    is    entered    the 

patient    experiences    some    pain.    a(|iieoiis    escapes,    and    t  fit) 

l>iipil    is    displaced    upwards.     The    tre|)liine    is    removed,    a 

knuckle  of  iris  jprotriidcs  from  the  wound  and  the  disc  is  forced 

out.      It    usually    remains   attached    l)y   a 

small    hinize.       Iris   and    di.sc     are   seized 

with  tine  iris  forceps  or  Elliot's  di.se  force{)s 

and   l)oth  are    cut    ofT    with    de    Wecker's 

scissors.      The  iridectomy  is    usually  only 

a    pi'r'pheral    hiitton-hoje.     During  these 

maiKeuvres  the  assistant    must  keep  the 

flap    well    stretched     downwards     so     as 

to    avoid    it    also   being     button-holed  — 

a     rather    serious    accident.       The     flap    i.s    then    replaced 

and  is  fixed  at  the  summit   l)y  a  single  suture.     The  flap  is 

smoothed   down,   the   speculum   removed,   and  the  lid    lifted 

over  the  u.amd  by  means  of    ihe  lashes. 

There  is  a  ureat  tetiileney  for  iritis  to  develop  immediately 
after  tre|)hiiiinL'.  Hence  atropin  sh(Mild  always  be  used  on  the 
followini.'  da\    and  for  several  days  afterwards. 

'i'he  chief  comolications  at  the  operation  are  making  the 
trephine  hole  to<i  peripheral,  often  with  consequent  escape  of 
vitreous  and  incarceration  of  the  ciliary  processes;  button- 
holing the  tia])  cither  wit  h  the  trephine  or  de  Wecker's  .scissors  ; 
escape  of  the  corneo-scleral  di.sc  into  the  anterior  chamber ; 
and  non-presentation  of  iris  in  the  wound.  The  last  com- 
plication is  usiiallydue  toslow  cscaju-  of  aqueous  owing  to  the 
trephine  being  blunt. 

Su)\sequent  complications  are  iritis,  detachment  of  the 
choroici  (rirfr  p.  334),  l)lockage  of  the  wound  with  iris,  ciliary 
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1hi(|\.  Icms  (tr  \ilrfuiis,  i'iiiliiif  of  liltialiim  Imiii  delist*  cicatii- 
s.itiuii.   Ac. 

I'listerinr    Srlinrlumi/    witli    tin*    (icitliinc    lias    Keen    cm 
|i|n\«-(l  instead  of  [HiMti'iior  s;-|efotoiii\    ill  detaeliiiient  of  tlie 
retina. 


Fi( 


224.      1)ia).'riiiii   nf  disris- 
iciii  with  1111'  iiiidlc. 


(  )I'KI{.\TI(>NS     iroS    TIIK     I.KNS. 

Discission  or  Needling  of  the  intact  lens  sliouhl  rarely  lie 
|ierforiiu'd  after  lifteen  years  of  aj^e  ;  it  may  lie  employed  up 
to  thirty  or  even  tlurty-ti\<',  Imt  the  nucleus  of  tlie  lens  is  then 
|ikel\  to  ^'ive  troulile.  It  is  indicated  in  mo.st  eases  of  dense 
lamellar  cataract,  some  cases  of  eotiL'enital  cat;M'act,  and 
some  cases  of  lii^li  myopia,  discission  is  •  <i  at  any  ai,'e  for 
the  division  of  dense  secondary  eatar.iet   (aftercafaract ). 

Needling  of  the  soft  lens  in 
yoiin^  patients  usually  riMpiiics 
a  (general  ana'st lietic  thon^ii  it 
is  (piite  ])ainle.ss  luidt^r  coeain. 
The  |)upil  must  he  inlly  dilate(| 
with  atropin. 

Instruments  recpiired  :  siM-eii- 
liim  (Fiji.  210),  ti.vation  forceps, 
cataract  needle  (Fi;,'s.  I'Ki-iMiJ). 
I  ])refer  a  needle  with  a  fairly 
long  cuttinj^  edj;e.  If  the  lenticular  ojjaeity  is  scarcely 
visible  in  ditTu.se  dayli<rht,  it  is  hest  to  i)crform  Mie  operation 
in  a  darkened  room  with  oi)li(|ue  illui.imat'on.  Tlu>  suri;eon 
stands  above  the  patient.  The  conjunctival  sac  having  been 
(iouche<l  anil  the  speculum  inserted,  t!ie  eye  is  fixed  down  and 
in  (right  eye)  with  ti.xation  forceps  held  in  the  left  hand.  The 
needle  is  introduced  just  outside  the  limbus  (Fig.  1*24),  i.e.. 
through  the  conjunctiva  and  selero-cornea,  in  a  j  lane  parallel 
to  that  of  the  iris,  at  a  point  just  above  the  horizontal  meridian 
of  the  cornea,  it  is  carried  through  the  anterior  chainbei 
until  the  point  reaches  the  lower  part  of  the  pu|)il.  The  handle 
is  then  slightlv  raised,  so  that  the  point  just  jierforates  the 
lens  cansule.  The  handle  is  then  moved  so  that  it  and  the 
point  move  through  arcs  of  circles  which  have  their  centre  at 
the  spot  where  the  shaft  is  engaged  in  the  corneo-sclcra. 
Having  thus  made  a  curved,  more  or  less  vertical  incision  in  tho 
capsule,  a  second  incision  is  made  at  right  angles  to  it.     This 
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is  (loiu^  by  vciv  sli<.Oitl.\  witlidrawiiig  the  noiHllc  so  as  to  dis- 
onyajic  it.  Ft  istlu-n  pa-scl  farther  on  towards  tiic  h-ft  side  of 
the  pupil.  Tlic  handle  is  a^'aiii  shuhtiy  raised,  and  at  the  same 
time  rotated,  .so  that  the  eiittinji  e:|i.'e  is  broiijiht  in  eontaet 
.vith  theeai)sMle.  As  the  nee  He  is  slow  iy  withdrawn  a  straij^ht 
iiieision  is  made  in  it  in  a  horizontal  direction.  W'lu  n  this  is 
sutfieiontiy  larj;e  the  handle  is  depressed.  The  handle  is 
r(,;ated  so  that  the  piano  of  the  blade  faees  n[)war(ls,  and  the 
needle  is  (jniekly  withdiawn  from  the  eye.  Hy  withdrawing;  it 
quickly  no  a(|uc(nis  should  lie  lost.  If  mncli  a(|neous  is  lost 
anterior  .synechia  may  result.  Sterile  atro|)in  ointment  is 
introduced  into  the  conjunctival  .sac,  and  botli 
eyes  are  bandaired. 

The  most  important  point  about  aftcr-tieat- 
mcnt  is  kcc|)inii  the  pupil  well  dilated,  which  is 
done  by  atropin  ointment  tliice  or  four  times  a 
day.  There  is  always  some  cili.ii'y  reaction. 
'I'he  amou,  (  of  swclliim  '•*  tli<'  k'Hs  fibres  de- 
pends upon  t'te  size  of  the  incisions  in  the  cap- 
sule, but  also  vaii(>s  witli  dilTcicnt  lenses.  Tlie 
reaction  is  ctftcii  very  slij:ht  incases  of  true  con- 
iZeuital  cataract  ;  in  thesccr.ses  tlie  iris  scarcely 
responds  at  all  to  atropin.  Ff  it  is  particularly 
desired  to  avoid  the  necessity  of  a  sub.setpient 
curette  evacuation  the  incisiojis  should  be  cpiite 
small  in  the  first  operation.  If  it  is  intend<-d  to 
perform  a  curefti  evacuation  (ride  p.  ^I^jthe 
incisions  may  be  as  lariic  as  possible,  and  tl.i- 
needle  may  even  be  introduced  moderately 
deeply  into  the  lens  and  the  fibres  broken  u|).  In  tliese  cases, 
and  occasionally  when  it  is  not  anticipated,  theic  is  jfreat 
swelling  of  the  lens  :  the  anterior  chamber  becomes  filled  with 
ti(K'culont  masses:  there  is  intense  ciliary  injection  accom- 
panied !)y  raised  tension  and  pain.  The  tension  .som(>times 
sul)sides  in  a  few  hours  with  leechin<r.  l»ut  if  not  mu.st  be 
relieveil  at  once,  or  the  sijiht  will  be  seriously  damaged  by 
secfrndary  glaucoma.  A  curette  evacuation  is  then  done 
{ri'lc  p.  452).  In  cases  in  wh-  h  no  curette  evacuation  is 
perf(  •iiied  a  second  and  third  n.'ediing  will  usually  l)o  neces- 
sary befon-  a  clear  o|)ening  is  obtained.      Intervals  of  sevorai 
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hv  tlu-  previous  ojK'ration  is  toini)leto.     The  final  needling 
will  1)0  of  the  tyju'  of  a  discission  for  secondary  cataract. 

Since  time  is  of  little  importance  in  the  case  of  children 
compared  with  safety  to  the  eye  I  prefer  to  avoid  curette 
evacuation  in  these  cases  if  possible.  Simple  needlinf?  causes 
little  reaction,  and  septic  infection  is  \ery  rare  if  a  subcon- 
junctival puncture  is  made,  as  recommended  above.  Ex- 
ces.sive  swellin^'  of  the  lens  and  curette  evacuation  cause 
much  more  disturbance  and  the  risks  of  sepsis  are  greater,  for 
the  swollen  lens  substance  is  an  excellent  culture  medium. 

Dincission  of  Scamdar//  Cataract  (after-cataract)  is  per- 
formed in  exactly  the  same  nuinner  as  di.sci.ssion  of  the  soft 
lens  if  the  after-cataract  is  not  too  dense  to  be  divided  'n*  a 
single  needle.  Some  surgeons  advise  needling  ever\-  case  of 
senile  extraction  as  soon  as  the  eye  has  quieted  down,  i.e.,  in  a 
fortnight  or  thiee  woeks  :  the  ca|)sule  is  then  soft  and  easily 
divit'.  '!.       If  tiler-  has  bee     iritis  or  iridocyclitis  needling  is 


Fio. 


22(). Uiagrnm  of  discission  with  two  mnvlies.     The  needles 

have  been  inserted,  but  not  yet  rotated. 


eontraindicated  until  all  signs  of  intiammation  have  passed 
off ;   hence  a  careful  search  for  "  k.p."  must  be  made  in  every 

case. 

If  the  capsule  is  dense  and  thickened  a  Ziegler  s  knife  may 
be  used  (Fig.  i^'y).  or  two  needles  may  be  emj)loyed.  By  the 
latter  method  no  undue  ..oin  is  thrown  upon  the  cihar.v 
body,  and  the  membnin-  s  prevented  from  tearing  away 
from  the  ciliary  l)()dy  instead  of  being  torn  in  the  centre. 
The  same  instruments  are  required  together  with  an  extra 
needle.  The  needles  may  be  "  stop  "  needles,  though  this 
should  not  be  necessary.  The  eye  is  fixed  by  an  assistant. 
Ti  '  needles  are  intrcxiuced  with  the  flat  sin-faces  upwards 
thiough  the  cortiea  at  opposite  sides  of  it  in  the  horizontal 
meridian,  3  or  4  mm.  internal  to  the  apparent  margin  (Fig. 
22t}).     They  are  then  rotated  through  a  right  angle,  so  that 
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tlic  cuttiiiji  (•(li,'ps  arc  applied  to  Ihp  inombrane.  They  are 
passed  tJiroii^h  the  centre  of  the  membrane  close  to  each  other. 
The  handles  are  then  sinuiltaneonsly  raised,  so  that  each 
needle  rotates  around  the  spot  on  the  shaft  which  is  engaged 
in  the  cornea.  In  this  tnanner  the  points  are  drawn  apart,  and 
the  memhrane  is  cut.  A  further  attempt  may  be  made  to  tear 
it  in  tlie  direction  at  right  angles.  The  needles  are  rotated  so 
that  the  flat  surfaces  are  again  upwards,  and  are  withdrawn 
quickly  so  that  aqueous  may  not  be  lost.  Atropin  is  instiHed, 
arid  the  eye  is  bandaged.  There  is  seldom  much  reaction, 
unless  the  previous  ojH'ration  has  been  faulty  ;  in  such  cases 
the  additional  irritation  may  precipitate  an  attack  of  sympa- 
thetic ophthalmia. 

When  the  membrane  is  very  dense  it  is  often  best  to  divide 
it  with  scissors,  as  in  iiidotomy  {rirlf  p.  444)  ;  ,„•  the  verv 
ingenious  eanula-scissors  may  l)e  employed.  They  were 
invented  many  years  ago,  but  fell  into  disrepute  owing  to  the 
loss  of  eyes  from  sepsis.  They  should  be  kept  in  alcohol  when 
not  in  use.  A  small  j>eripheral  j)uncture  with  a  broad  needle 
is  first  made,  and  through  this  the  canula-.seis.sors  arc  intro- 
duced. 

It  may  be  mentioned  that  needhng  operaticms  are  '.,\  no 
means  so  si!n])le  as  they  apjiear  in  the  hands  of  an  experienced 
o|)eiator.  Every  movement  of  the  needle  must  be  maile 
round  the  spot  where  the  shaft  penetrates  the  globe. 

Curette  Evacuation  or  Linear  Extraction  is  the  opera- 
tion whereby  after  discission,  whether  accidental  (traumatic 
cataract)  or  Intentional,  the  softened  lens  matter  is  let  out 
of  the  anterior  chamber. 

Instruments  r(>quired  :  s|)eeulum  (Fi<r.  2H>),  fixation  for- 
cejw,  b(>nt  keratome.  curette  (Fig.  •22H),  iris  repositor.  Local 
ana'sthesia  suffices,  exeej)!  in  the  case  of  children  or  uiiruly 
patients. 

The  pupil  must  be  fully  dilated  with  atropin.  The])osition 
of  the  .section  is  of  little  imp.ortance  :  some  surgeons  place  it 
above,  'vhere  it  is  under  the  ujiper  lid,  others  below.  The 
surgeon  stands  accordingly  either  above  or  at  the  side  of  the 
patient. 

The  conjunctival  sac  liaving  been  douched  and  the  speculum 
inserted,  the  eye  is  fixed  with  fixation  forceps.  The  keratome 
iS  passcu  tnrougn  I'm-  coiiiett,  1  mm.  intemai  to  the  apparent; 
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margin  (cf.  wound  in  Fig.  209),  with  the  blade  parallel  to  the 
plane  of  the  iris.     It  n-  pushed  on  until  the  incision  is  about 
r>  nun.  h)ng.     The  point  may  be  dipped  so  as  to  pass  into  the 
lens  without  disadvantage,  and  the  ineision  may  be  increased 
as  the  keratome  is  being  slowly  withdrawn  by  extending  each 
angle,  using  the  two  edges  of  the  keratome  like  knives.     The 
tip  oJ  the  curette  is  then  gently  insinuated  just  within  the 
edgi's  of  the  wound,  not  quite  into  the  anteri(jr  chamber. 
Slight  pressure  is  exerted  upon  the  peripheral  lip,  and  the  soft 
lens    matter   travels   along   the   groove   of   the   curette.     No    > 
attempt  should  be  made  to  remove  the   whole  of  the  lens 
Muitter,  on  account  of  danger  of  rupture  of  the  suspensory 
ligament    and   escajjc   of    vitreous.     The   remnants    of    lens 
nuitter  will  be  absorbed.     There  is  no  probability  of  the  iris 
prolajjsing  or  becoming  incarcerated  in  the  wound  if  it  is 
properly  dilated,  but  the  repositor  should  be  at  hand  in  case 
this  accident  occur.     Sterilised  atropin  ointment  is  inserted, 
and  both  eyes  are  bandaged. 

Usually  the  ciliary  irritation  is  greatly  benefited  by  the 
operation.  The  greatest  care  must  be  exercised  as  lo  surgical 
cleanliness,  for  most  of  the  accidents  from  infection  in  treating 
soft  cataract  occur,  not  from  needling,  but  from  curette 
evacuation.  Anterior  synechia  of  iris  or  capsule,  iridocyclitis, 
or  sympathetic  ophthalmia  may  occur,  but  are  happily  raer. 
Some  surgeons  extract  soft  cataracts  by  the  linear  method 
without  ])revious  discissi(m.  This  mode  of  treatment  is  not 
advocated. 

Extraction  of  .senile  cataract  and  of  lenses  containing  a 
hard  nucleus  may  be  iier^^  med  with  or  without  iridectomy. 
The  latter  mctho<l  should  sekhmi  be  adojjted.  The  iridec- 
tomy is  i)erformed  by  some  surgeons  six  weeks  or  nu)re  before 
extraction.  I  advise  this  method  only  in  cases  of  immature 
cataract  (<:i<h'  p.  301),  and  in  cases  where  it  is  neces.sarj  to 
ojierate,  though  there  is  sonu'  doubt  as  to  the  sterility  of  the 
conjunctiva,  &c.,  in  spite  of  thorough  jueliminary  treatment. 
Infection  is  likely  to  be  more  under  control  after  iridectomy 
than  after  extraction,  i^d  the  behaviour  of  the  eye  in  the 
first  oj>eration  is  a  guide  to  its  jjrobable  behaviour  after 
extraction. 

In  every  case  of  cataract,  before  oi)erating  the  condition 
of  the  patient's  conjunctiva  and  lacrymai  apparatus  is  thor- 
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uiifihly  invest iiratwl.  If  there  is  any  rofiurgitation  of  tears, 
niiiciis,  or  i)us  on  pressure  over  tlie  iaeryniil  sac,  the  con- 
dition must  l)e  eured  (ridi  p.  Gil)  l.efore  operation.  If  there 
is  any  eonjunetivitis,  it  must  he  treated  and  cured,  as  shown 
by  the  absence  of  patho<j;cnic  orp'Tiisms  on  bacteriological 
examination.     Some  of  these  cases  an^  very  tr()ul)lesome  livh' 
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V\r..  227  Oracfc  oiUiuact 
kiiily.  .V  sliirhtly  lin.adcr 
knife  is  iisi  il  in  (iitariict 
t'Xtirtctioii  tlum  in  nlmicdnw 
iri(l(>(t(iniy  ;  it  has  tlie  ad- 
vaiilMKc  (if  Ix'iii^'  Ifss  resili- 
ent. 'I  he  kni\es  nsed  f(jr 
giani-  ■iiDi  iri<li<tiiiny  a?'e 
generally  n'-^r.-nund  eiitaraet 
kiiivi  H. 


nni.'stzE 
Fl(i.  228.— (ys- 
totdnie  (Moor- 
field.s'  pat- 
tern) and  eii- 
rette.  (These 
should  iiol  he 
at  the  two 
•  rids  of  ,lie 
same  jnsliii- 
nieiil.) 


suprn)  :  in  ca.se  of  doubt,  tlie  patency  of  the  na.sai  duct  should 
be  demonstrated  by  syringing. 

The  u.sual  i)re  pa  ration  of  the  patient— bath,  purgative,  and 
so  on— is  made  as  for  any  major  operation.  The  lids  are 
cleansed  «itli  ether  .soap  on  tlie  ])revious  night. 

Catamcl  Extradinn  idlh  Iridirtatui/  (- Comlnnni  Extrac- 
''."""l""'^'"^'^'  •'"i'«''<tl'*''^''i  sufliccs,  unless  the  patient  has  lack 
of  .sfif-eoiilroi.     Sieriie  2  |)cr  cent .  s.     dion  of  cocain  is  instilhnl 
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into  the  «'vc  time  tiiiu's  at  Intervals  of  five  iiiimitt's,  the  evclids 
lu'iiij;  kept  closed  Itetweeii  the  applications  of  the  drops.     At 
the  la-t  instillation  a  drop  is  also  instilled   into  the  other  eye. 
This  is  neees.sary,  since,  if  Huid  hai>pens  to  droj)  into  this  eye 
(liirinj;  the   operation,  the   pa- 
tient is    liable   to    s(pieeze    the 
lids   tofietlu'r    retlc.xly,     unless 
the    eve    is    cocained  :    more- 
over, it   liel])s    tiie    patient    to 
keep   lioth    eyes    open,  dimin- 
ishing the  risk  of  winkinjr.     A 
drop  of  adrenalin    .solution   (1 
in    h  ( (' )   may   with  advantai^e 
he  put  into  the  eye  to  he  oper- 
ated     upon.         The     surjieon 
stands     aliove     the      ])aticnt. 

luakiiii:  the    section    with    his 
liidit  hand    on   the   liuht    eye, 

and  with  his  left    hand  on  the 

left  eye.    (Some  surgeons  stand 

helow  and  at  the  side  for  the 

left  eye,    and  cut   away    from 

themselves,     using     the    right 

hand.) 

Instruments  reciuired  :  sjiec- 

uhun   (Fig.  2\V).  two   pairs  of 

ti.xatioii    forceps,   Graefo  cata- 
ract  knife  (Fig.  227),  hent  iris 

forceps,    de    \Vecker"s   sci.ssors, 

cystotome    (Fig    2l'S),   curette 

(Fig.       22S).       iris      repositor 

[probe  ))ointed      bent     scissors 

(.Maut)oir"s)    (Fig.     22!l),     lens 

spoon  (Fig.  !':{(  )].     The  in.stru- 

mcnts  in  brackets  are  net    re- 

(piired    for    uncomplicated  ex- 
traction, l>nt  must  always  bo  ready. 

1'he  following  description  api)li<-s  to  operation  upon  the  right 

eye. 

The  conjunctival  sac  having  been  douched  and  the  specu- 
bun  inserted,  the  patient  is  toid  to  look  io«ani.s  bin  feet  and 
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a  little  ..utwanis,  an.l  tl,c-  vyv  is  t\xvd  with  fixation  forceps 
applied  just  oiitide  the  liinbus  directlv  downwards  or  prefer- 
ably down  and  in  below  the  horizontal  meridian  of  the  cornea 
The  ponit  of  the  (;raefe  knife  is  inserted  in  the  api)arent  corneo- 
scleral niarfiiii  at  a  point  correspondint;  with  tvn  or  twelve 
nuniites  to  twelve  on  tlie  dial  of  a  clock  (Fig  •>;}!)  It  is 
passed  across  the  anterior  chamber  to  the  corresix.ndinLr  spot 
on  the  opposite  side,  ten  or  twelve  minutes  past  twelve  resi>ec- 
^__^.^__^       tively.     The  knife  is  made  to  cut  out  in  exactly 

nthe  same  manner  as  in  iridectomy  tor  glaucoma 
('/.''.),  but  following  the  corneo-scleral  margin. 
A  co;i;iuictival  Hap  should  be  made  as  in  that 
o|)eration,  but  it  will  be  narrower  at  the  sides 
since  the  section  is  farther  forwards.  It  may 
be  made  slightly  broader  above  by  carrying 
the  conjunctival  in"i.si(m  a  little  uj.vvards  after 
the  corneo-.sclera  has  been  divided  before  turn- 
ing the  knife  to  cut  directly  forwards.  The 
conjunctival  Ma])  is  then  turned  down  over  the 
cornea  by  means  of  the  back  of  the  knife. 

The  fixation  forcej)s  are  then  removed.  If 
the  patient  is  unsteady,  they  are  handed  over 
to  an  assistant,  who  applie.s  them  below  the 
cornea  and  maintains  fixation.  If  the  patient 
1.S  submis.sive,  he  is  simply  told  to  keej)  look- 
ing towards  his  feet  all  the  time.  He  is  warned 
that  he  may  feel  a  little  pain  during  the  next 
stage,  but  that  he  must  keep  still,  or  the 
o|K'ration  may  be  unsuccessful. 

The  iris  forceps  are  taken  in  the  left  hand 
and  the deWcckp,-s  scissors  in  the  right  (irre- 
spective of  the  (-ye  which  is  being  operated  upon).  The 
closed  points  of  the  forceps  are  inserted  at  the  centre  of 
the  wound  and  pa.ssed  straight  d..wnwards  to  just  above 
the  pupillary  margin  of  the  iris.  The  blades  are  opened 
slightly,  an,l  the  iris  seized  and  drawn  out  of  the  wound. 
Ihe  piece  of  ins  grasped  is  cut  ofT  with  one  snip  of  the  de 
Ueckers  .scis.sors,  the  blades  of  which  are  held  radiallv  to  the 
ins,  i.e.,  With  the  i)oints  -hreeted  upwards  (Pig.  i>l2).  ' 

The  iris  repositor  is  now  taken  and  the  iris  replaced  as  in  the 
oiieiai.oa  ior  iridectomy  (q.r.).     Particular  care  is  taken  to 
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free  it  from  the  angles  of  the  wound,  usually  an  easy  task  at 
this  stage  owing  to  the  support  afTnrded  hy  the  lens  and  the 
smoothness  of  the  suiface  of  the  eapsule. 

The  patient  still  looking  towards  his  feet,  the  evstotome 
is  introdnoed  with  the  eutting  edge  direettd  towards  the  left 
and  slightly  upwards.  It  is  passed  on  until  the  point  is  near 
the  lowest  part  of  the  pu])illary  margin.  The  cutting  edge 
is  then  directed  backwards,  the  han<lle  is  slightly  raised,  and 
the  lens  capsule  is  incised  vertically  as  the  instnimeut  is 
sh)wly  withdrawn. 

The  ey.stotome  is  then  taken  in  the  left  hand,  and  the 
curette  in  the  right.  The  back  of  the  curette  is  ])laccd  hori- 
zontally ujion  the  lower  part  of  the  cornea  (from  about  twenty 


Flo.  231.—  DiiigrHm 
of  woiiiul  ii>  cx- 
traotioii  of  sciiili' 
ciitaract. 


Fk:. 


Diiifjrrani 
of  ciilolxjiiiii  in 
oitunu't  fxtrae- 
tion  witli  iriili'C- 
toniy. 


minutes  to  twelve  to  about  twenty  minutes  past  twelve). 
Gentle  but  firm  pressure  is  nuide  u])on  the  cornea  in  a  direc- 
tion backwards  and  slightly  u])wards.  This  causes  the  nucleus 
of  the  lens  to  be  tilted  so  that  the  upper  edge  appears  present- 
ing in  the  wound.  The  lens  nucleus  is  coaxed  out  of  the 
wound  by  repeating  the  pressure  with  the  curette,  but  more 
and  more  in  an  upward  direction.  ]\Ieanwhile  the  lens  may 
be  gently  hel{)ed  out  by  the  cystotomc  in  the  left  hand.  As 
soon  as  the  diameter  of  the  nucleus  has  ])assed  through  the 
wound,  pressure  upon  the  cornea  is  immediately  relaxed. 
The  nucleus  is  directed  down  over  the  cornea  into  the  curette. 
If  there  is  nmeh  clear  soft  lens  n.atter,  this  is  coaxed  out 
of  the  wound  bv  gentlv  repeating  the  stroking  movements 
with  the  curette  on  the  cornea.     Too  much  pressure  must 
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not  he  exerted.     Any  soft  matter  |)rotiii(linir  from  tlie  wound 
is   removed   uitli   the  curette. 

Tile  iris  repositoi'  is  now  auain  ii.sed  to  free  tlie  iris  from  the 
anjiles  of  the  wound.  If  tlie  iris  lias  i)een  carefully  rej)iaced 
after  tlie  iridectomy,  as  reeomnietided  above,  little  troiihh^ 
will  probably  be  experienced  at  this  sta<ie.  If  tliis  step  has 
l)een  omitted  it  is  likely  that  tlu!  rnicleiis  may  have  j.immed 
the  iiis  into  the  an>,'les  of  the  wound  dnrin<i  its  ex|)iilsioii  and 
there  may  be  <,'reat  ditHculty  in  frccin<:  it.  In  addition,  the 
repositor  is  swept  over  the  whole  liii(>  of  the  wonnd,  .so  as  to 
push  back  into  the  anterior  chand)er  any  tairs  of  capsule 
which  may  be  i)re.sentinjr.  The.se  are  so  transparent  as  to  be 
invisible,  and  it  is  extremely  important  that  the_\  should  not 
become  incarcerated   in   the   wound. 

The  conjunctival  tla))  is  then  turned  back  into  its  natural 
position  by  the  repositor,  care  iieing  taken  that  it  is  not 
doubled  up. 

The  removal  of  the  speculum  and  closiu'c  of  the  lids  arc 
carried  out  as  in  iridectomy  {(/.'■.).  Hoth  eyes  are  bandajzed, 
and  the  patient  is  put  to  bed  without  altering  his  recumbent 
posture.  It  is  a  good  jilan  to  operate  with  the  patient  upon 
a  suitable  bed,  ,so  that  it  is  unnecessary  to  move  him. 

The  dressings  should  consist  of  two  laige  round  pads  of 
sterili.sed  gauze  covered  by  similar  pads  of  sterili.sed  cotton 
.vool.  They  are  kept  in  jjosition  firmly,  but  without  undue 
pressure,  by  a  cataract  bandage.  Of  the  many  types  of  the 
latter  the  Moortields"  i)attern  (Fig.  ^IVA)  is  probably  the  best. 
With  aged  or  unruly  ])atients  a  wire  or  "  cartella  "  shicM 
(Fig.  2.'U)  should  be  ])laced  over  the  (wessing. 

Ri  rtuirks  ii/xiii  llic  ofx  mtion. — The  siz<'  of  the  section  depends 
u|)on  the  .vobable  size  of  the  luicleus  of  the  lens  It  must  be 
rememi)ered  that  the  cortex  is  soft  and  broken  u|i  :  the  width 
of  the  incision  must  b(>  slightly  larger  than  the  diameter  of 
the  nucleus.  In  black  cataract  the  whole  lens  is  .Sv'lerosed,  so 
that  a  very  large  .section  mu.st  be  made;  in  thes  ea.ses  it 
should  involve  half  the  circumference  of  the  cornea.  More 
harm  is  done  l)y  bruising  the  edges  of  the  wouii  !  than  by 
having  a  wound  which  is  unnecessarily  large.  If  tJic  nucleus 
dtx's  not  come  forward  through  the  wound  with  moderate 
I)re.ssure  of  the  curette  it  is  probably  because  the  section  is  too 
small.     The  wound  shouki  then    be  enlarged  with  the  probe- 
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pointed  bent  scissors  (Fij^.  :221)).  Tlic  probe-point  of  one  blade 
is  inserted  ))etween  the  iris  and  eornea  at  one  anjile  of  the 
uoinid,  whieh  is  then  extended  by  a  single  snip.  The  same 
inan(euvre  may  be  repeated  at  the  other  anf.,de. 

In  making  the  section  the  acpu'ous  ma\  escai>e  pn>niatnrely, 
so  tliat  the  iris  floats  up  in  front  of  the  knife.  If  this  happens 
I  lie  section  must  be  completed  in  the  usual  manner,  though  the 
iris  is  woimded,  either  a  hole  or  a  e()m|)lete  coloboma  Ix'ing 
cut  out  of  it.  Cutting  the  iris  cau.ses  pain  and  is  likely  to  make 
the  patient  tlinch.  screw  up  the  eye,  or  completely  lose  self- 
control.  Moreover,  the  coloboma  is  generally  irregular.  The 
accident  is  usually  due  to  hesitation  in  jiushing  the  (Iraefe 
knife  steadily  forward  or  to  pressure — often  unconscious — 
exerted  on  tlu'  eye  by  the  fixation  forceps.  It  is  least  likely 
to  occur   if   the   pas.sage   of   the   knife   through   the   anterior 


Fin.  233. — Diapnvni  of  M(i()iti«-Iil.s'  cataniot  bniidngf.  The 
scniifircular  opening  is  for  thi'  hrid),'!'  of  the  no.-«\  The  ujjpi-r 
and  lower  tap<\s  arc  passed  above  and  below  the  ears.  The 
long  siii^ile  tapes  pass  behind  the  head  and  are  brought 
forward  and  tied  over  a  ])ad  of  wool  placed  at  the  iil)per  part 
of  the  bandage  over  the  forehead. 

chamber  and  the  commencement  of  the  section  are  all  part 
of  a  single  steady  forward  sweep  of  the  blade,  the  handle 
of  the  knife  being  depressed  directly  the  eoimter-pimcture  is 
made.  In  this  manner  the  broad  |)art  of  the  blade  is  brought 
over  the  iris  as  (|uickly  as  ])ossible.  There  should,  however, 
be  no  haste,  every  movement  being  made  with  deliberation 
but  not  too  slowly. 

Old  i)eoi)le  sometimes  have  very  rigid  selerotic.s.  In  the.se 
cases  the  cornea  collapses  and  becomes  saucer-shajied.  This 
is  of  no  consequence  and  requires  no  special  treatment. 

.Sometimes  a  bubble  of  air  enters  the  anterior  chamber. 
This  also  is  of  no  consequence,  as  it  soon  becomes  absorbed. 

The  iris  is  more  easily  cut  off  by  holding  the  de  Wecker's 
sci.ssors  at  right  angles  to  the  direction  of  the  forceps,  i.e., 
>.,i!  iy/^nt.n.llv  'Fic  21.'?V  This  ni.akes  a  larsrer  coloboma.  whic^h 
is  imnecessary  and  has  some  disadvantages. 


'r3i*:^'~-'\  'r-' 
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Hji'iiionhagc  may  occur  into  the  anterior  ciiariil.er.  Tlie 
1)Io<h1  is  (lerivi'd  from  tJie  conjunctival  tlaj)  or  from  an  liyper- 
a'lnic  iris.  An  attempt  may  In-  made  to  drive  it  out  of  tlie 
wound  l)y  stroking  tlie  cornea  ui)wards  witli  a  spatula,  hut 
too  nnich  time  should  not  l)e  devoted  to  this  endeavour.  If 
it  fails  the  capsulotomy  must  he  done  uitli  j;reat  caic  to  asoid 
catching  the  iris. 

The  caj>sule  is  divided  in  all  sorts  of  ditrerent  directions  hy 
different  operators  I'rohahly  the  most  satisfactorv  is  a  cir- 
cumferential incision  ju.st  inside  and  parallel  with  tlie  wound. 
It  is  less  easy  to  do  than  the  method  recommended.  The 
other  methods  have  no  advantage.     Some  surtrcons  remove 

the  anterior  capsule  hy  capsule 
force|>s  (Fif,'.  124),  which  has 
very  decided  arlvantages,  hut 
has  idso  its  own  special  dangers. 
The  most  serious  accident 
which  may  occur  during  extrac- 
tion is  prolapse  of  vitreous  at 
an  early  stage.  It  may  he  due 
to  inherent  weakness  of  the 
suspensory  ligament,  which 
gives  way  while  the  section  is 
l>eing  made  or  the  iridectomy 
done.  This  cause  is  most 
likely  to  he  present  in  complica.ted  cataracts.  In  such 
cases  it  is  a  good  plan  to  discard  a  speculum,  an  assist- 
ant holding  the  lids  apart  and  raised  off  the  eve  l)v  means 
of  a  pair  of  Desmarres"  or  similar  lid-ret ractois,"  .More  com- 
monly loss  of  vitreous  is  due  to  undue  pressure  on  the  eye  hy 
the  fixation  forceps.  In  concentrating  all  their  attention 
on  the  section  heginners  often  allow  the  left  hand  to  dig  the 
fixation  forceps  into  the  glohe.  Special  attention  must  there- 
fore he  devoted  t(j  the  avoidance  of  this  mistake,  which  has 
also  the  lesser  disadvantage  of  forcing  out  the  affueous  and 
allowing  the  iris  to  float  up  in  front  of  the  knife.  Should  this 
occur  the  iris  will  be  cut  and  pain  caused,  often  leading  the 
patient  to  Hinch.  The  section  must  be  completed,  however, 
in  the  usual  mamier.  Escape  of  vitreous  may  also  be  due  to 
Dressure  with  the  ciirf>ft«  in  tha  r,f+,r>rr>»-><-  f<->  ^t- i  •tv--  i 

• ■ •••■•!!i|-l    lu   tX[,tri    Lilt;    IVIIS. 

The  necessity  of  such  great  pressure  is  probably  owing  to  the 
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wdiitid  \)v\n<j,  too  small  or  to  tlu«  capsulotomy  liaviiij{  Iwcn 
iiictHciciitly  pcrfornu'd.  Tlio  former  continjiciicv  lias  already 
lieeii  dealt  with.  The,  latter  is  overcome  by  more  careful 
ni|K'titioii  of  the  capsulotomy.  If  i)ressur(^  with  tlie  curette 
causes  the  vitreous  to  ap|H'ar  without  any  si^ii  of  the  eiigane- 
meiit  of  theodf^e  of  the  lens  in  the  wound  resort  must  be  made 

at  once  to  sc p  extraction.    Hence  the  importance  of  having; 

the  spoon  always  in  readiness  in  every  case  of  extraction. 
'I'he  spoon  is  i)a.ssed  directly  backwards  into  the  vitreous  so  as 
to  make  certain  that  it  pas.scs  behind  the  lens.  It  is  then 
rotated  forwards  so  that  the  lens  is  caught  between  the  spoon 
and  the  back  of  tho  cornea.  Thc^  lens  is  kept  pressed  up 
against  the  cornea  and  is  removed  by  a  rapid  further  rotation  of 
the  spoon.  Some  vitreous  is  certain  to  be  lost,  but  it  ia  imper- 
ative that  the  lens  should  be  delivered,  or  tht;  eye  will  almost 
inevitably  be  lost.  Tho  eye  is  dressed  at  once  in  these  cases 
without  any  endeavour  being  made  to  replace  the  iris,  as  any 
such  man(euvre  is  likely  to  lead  to  further  loss  of  vitreous. 
In  spontaneous  rupture  of  the  suspensory  ligament  and  in 
other  cases  badly  managed  the  lens  may  sink  back  into  the 
vitreous.  In  such  cases  it  is  usually  futile  to  attempt  to  remove, 
it.  The  eye  should  be  dressed  at  once,  and  if  the  lens  tloats 
up  into  the  pupillary  area  at  a  later  date  a  further  attempt 
may  bfe  made  to  remove  it. 

Prolapse  of  the  vitreous  after  delivery  of  the  lens  is  less 
serious,  though  it  increases  the  tendency  to  cyclitis,  with 
opacities  in  the  media,  and  may  be  followed  by  detachment 
of  the  retina.  If  much  vitreous  ia  lost  the  iris  is  always 
gradually  drawn  upwards,  so  that  in  course  of  weeks  or  months 
the  pupil  is  much  displaced  and  the  lower  part  of  the  iris 
stretched  (Fig.  :214).  This  condition  may  also  occur  from 
incarceration  of  the  pillars  of  the  coloboma  in  the  wound. 
It  m.ay  be  necessary  to  do  an  iridotomy  or  some  such  opera- 
tioii  to  make  an  artificial  pupil  so  that  vision  may  be  restored. 
When  the  cataract  is  immature  some  of  the  soft  lens  cortex 
remains  in  the  eye,  so  that  the  pupil  is  not  black  but  contains 
greyish  masses.  Much  of  the  retained  lens  substance  can  be 
removed  by  stroking  the  cornea  upwards  with  the  spatula, 
repeating  the  movements  used  for  delivering  the  lens,  but  with 
!es5!  r>ri««ure.  It  is  usually  impoaaible  tn  remove  it  entirely 
VI  this  .manner.     If  it  is  left  in  the  eye  it  gra4uaUy  becomes 


•  i; 


HV2 


r)ISK.VSKS   OF    I'KI':    KVK 


'1' 


alixiihrd,  hut  it  li.is  thr  (lisiKh.intiiucs  (,f  tending  to  irritate 
the  eye  and  ciuimc  slight  iridocyclitis,  and  of  leading  to  th« 
formation  of  a  denser  after-cataract.  ,S,,nie  siirKconrirrinale 
the  anterior  clianil)cr  with  iiornia!  saline  solution.  This 
inetlKMl  yets  rid  of  the  lens  suhstance,  l.ut  in  my  experience 
is  very  liable  to  set  u|)  a  mild  iridocyclitis,  in  spite  of  the 
wtrictest  antiseptic  precautions,  [rriyation  may  he  [mt- 
formed  with  an  undine  to  the  nozzle  of  which  an  india-rul>l)er 
tiihe  isatta.'hed.  havHi'.'a  llatteiied  cainila  at  the  other  end. 
The"  tip  of  the  canula  should  he  introduced  just  inside  the  lips 
of  the  woand,  and  the  imdiiK-  should  not  !.<•  held  too  hi^rl,  onlv 
a  jienth'  stream  of  fluid  iieini;  used.  I  use  the  irrigator  only  in 
e.\ce|)tional   cases 

Afhrtrniltnint.  There  is  usually  some  achinj:  and  smart- 
ing' in  the  eye  as  soon  as  the  elTects  of  the  cocain  wear  off.  It 
lasts  for  four  or  five  hours  :  henc(>  it  is  I.est  to  operate  in  the 
morning  .so  that  the  patient  may  have  a  i;ood  niirhfs  rest.  If 
the  |)ain  interferes  with  sleep  a  do.se  of  aspirin  will  usually 
reliovo  it.  or  a  mild  hromido  drauffhl  may  l)o  given. 

The  patient  lies  (|uietly  upon  his  ha.k.  He  is  directed  to 
avoid  all  straining.  A  sneeze  may  he  inhibited  by  pre.s.sure 
with  the  linger  on  the  upjK'r  lip  close  to  the  .septum  of  the  noso. 
All  patients  should  have  their  hands  loo.sely  tied  to  the  bed 
'  at  night,  .so  that  they  are  unable  to  touch"  the  eves.  Many 
eyes  are  lo.st  from  neglect  of  this  precaution,  for  patients  often 
knock  or  rub  their  eyes  when  they  are  half  asleej). 

The  food  must  be  fluid  during  the  first  few  days  ;  no 
aperient  is  given  for  three  or  four  days. 

On  the  day  following  the  operation  the  bandage  is  removed, 
the  lids  are  bathed  with  warm  l)oric  lotion,  gently  .sei)arated! 
and  a  drop  of  sterile  1  p(>r  cent,  atropin  .solution  instilled.  The 
wound  may  b(>  inspixted,  but  should  not  be  disturbed  more 
than  is  absolutely  necessary. 

On  the  second  day  it  is  examined  more  thoroughly.  Th(> 
cornea  should  he  bright  and  the  pupil  r<>und  and  wolldilated. 
Faint  greyness  in  the  cornea  above  (striatic  opacity,  rule  p. 
242)  need  eaiis(!  no  alarm.  Another  drop  of  atropin  is  in- 
stilled, [f  the  pupil  is  not  W(.1I  dilated  on  the  third  day  there 
is   probably  some  trace  of  iritis,   anrl  the  atropin  should  bo 

instilled   more  frcduenfiv    .■!•>.?!  it  !;>.p-.-  !..--  r-..-J-.  ;,..-!.!,.   j,. ^ 

to  hot  bathings.     In  -nost  cases  there  is  no  iritis,  and  after  a 
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ti.uisifiil   ciliaiv   inject  iiiii   the  eye  ((iiirts  down,   so  (hat    it    is 
almost    free  troin  inject  imi  in  a   NM-ek  or  ti-n  days. 

On  the  funrth  nr  tilth  ili'V  the  nnoperated  eye  may  lie  left 
initiandaL'cil.  If  ixitli  e;  -  aif  kept  l)andaK'<'d  too  loiijj  old 
|icM|ilc  often  hecome  delirious.  On  the  sli^ditt'st  sii^n  of  uan- 
dciiiiL'  in  s|ieeeh  the  uno|MTated  eye  should  he  uncovered  at 
once.  If  this  eye  is  Mind  nr'  has  ver\  defeetiv<'  vision  tlie 
(Ircssiiiiis  shoulil  he  taken  off  the  operated  eye,  and  dark  |)ro- 
tectivc  u'oiiifles  worn  durint;  the  dax".     le. 

It  is  ui.se  to  keep  li<'aithy  patients  in  oed  for  a  week.  Most 
<ataract  patients,  however,  are  old,  and  extremely  lialile 
to  h\postatic  coicjestion  of  the  lunjis.  Such  |)atients  should 
he  propped  up  in  lied  on  the  third  or  fourth  day,  and  allowed 
to  sit  up  out  of  lied  .soon  after.  A  li^dit  (hrssinfi  is  kept  on  for 
ten  da\s  or  a  fortnijjrht  ;  afterwards  smoked  glasses  are  worn 
until  cat.iraet  ^ilasses  can  lie  ordered,  i.e.,  in  ahout  six  weeks. 
It  is  \(  !\  impoitant  that  smoked  <;lasses  should  lie  worn  con- 
tinually, otherwise  the  patient  is  (piite  likely  to  (U-selop  red 
vision  or  ervllu'opsia  ('/.''•). 

('itliinicl  Ejifiirlinn  iriHituil  I ri'hrtoitui  {''Simple  Exlnir- 
li'iii  ").  .Many  sm^rcons  advocate  extraction  of  cataract  with- 
out iridectomy  in  suitahle  ca.ses,  hut  (i|iini(in  differs  inueh  as 
to  the  criteria  of  siiitahility  foi'  this  operation.  It  is  performed 
in  the  same  manner  as  the  eomhined  operation,  except  that 
the  iridectomy  is  omitted.  The  lens  is  delivered  through  the 
pupil. 

Comparing  the  two  o[MTati(ins,  it  may  he  .succinctly  stated 
that  the  chief  advantages  of  -impb  (xtnictiuv  are  :  Simplicity 
of  the  operation,  including  especially  minimum  of  mutilation, 
of  instrument.s  re(piired,  and  of  instruments  introduced  into 
the  interior  of  the  eye  :  ojitical  advantages  of  a  round  ))upil 
— minimal  dazzling,  hest  visual  acuity,  and  best  field  :  eo.s- 
metic  advantage  of  a  round  pupil  ;  ease  of  reposition  of  the 
iris  ;  minimal  danger  of  incarceration  of  capsule  in  the  wound  ; 
infrecpiency  of  ])rola])se  of  vitreous  ;  greater  protection  of 
deeper  parts  of  the  eye  from  infection  ;  absence  of  pain  and 
bleeding  from  cutting  the  iris.  Of  the.se  it  may  be  remarked 
that  the  o|)tical  advantages  are  not  overwhelmingly  manifest. 
The  cosmetic  etfect  is  rarely  of  sufficient  importance  to  out- 
wcicrh  th.e  vIkIck  thoMi'h  iii'^'.^sion.*!!! v  it  is  R.  iustitiable  .^riju- 
mcnt,  as  in  the  case  of  an  unsightly  unilateral  cataract  in  a 
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young  woman,  or  ill  a  man  in  whom  it  forms  a  l>ar  to  ol)taininK 
omploymeiil.  It  is  doiihtfu'  wlictlicr  prolapso  of  vitreous  is 
more  frc(|ucnt  in  combined  than  in  simple  oxtra(ti(;n.  IJieed- 
inis  from  the  iris  is  only  very  exceptionally  of  any  importaneo  ; 
when  there  is  much  hleedinir  in  eataraetextraction  the  hUmd 
is  derived  from  the  conjunctival  flap  or  fro'u  a  too  periplieral 
section.  The  chief  disadvantages  of  siinple  extracti(m  are: 
risks  of  prolapse  of  the  iris  ;  less  efficient  treatm(>nt  of  the 
anterior  capsule  :  greater  difhculty  in  removal  of  soft  lens 
iiiattei' ;  greater  danger  of  ring  synechia  and  secondary  glau- 
coma if  iritis  should  occur. 

The  cliief  advantages  of  mmhiiKd  rxlraction  are  :  greater 
ease  in  c-xpression  (,f  the  inicleus  :  t:reater  ea.se  in  removal  of 
soft  lens  matter:  increased  facdity  i'l  dealing  with  the  anterior 
capsule,  and  therefore  diminished  necessity  for  snl),se(pient 
disci.ssion  :  diminisheil  risU  of  prolap.se  of  the  iris  :  dimini.shed 
risk  of  secondary  glaucoma.  The  chief  disadvantages  are  : 
greater  complexity  of  the  operati.m,  including  espe  •  illy  need 
of  more  instruments  and  of  the  introducti.m  of  more  "in.stru- 
nients  into  the  eye,  and  greater  durati(m  of  the  operation  ; 
(.ptical  and  cosuu'tic  disa.lvantage.  ;  greater  dangc^r  of  incar- 
ceration of  iris  and  capsule  in  the  wcnuid  :  greater  danger  of 
l)ost-oi)erativ(>  glaucoma  :  pain  and  hleediiig  from  the  iris. 
The  frecpiency  of  prolapse  <,f  the  iris  and  the  dangers  result- 
ing therefrom  are  such  serious  risks  that  no  surgeon  should 
perforin  simple  extraction  until  he  has  obtained  exhaustive 
experience  of  the  comi)ined  operation.  If  there  is  any  diflK- 
culty  in  replacing  the  iris  after  a  simple  extraction,  or  if  the 
/(  pupil,  when  the  iris  is  repo.s.,!,  is  not  quite  circular,  an  iridec- 
tomy .shotilrl  be  done  at  oiue.  Prolapse  is  liable  to  occur 
within  the  first  twenty-four  Ik.iiis  of  the  operati<m.  If  it  is 
not  treated  liy  an  immediate  iridectomy  a  very  forious  con- 
dition will  result.  TIk'  incarc(>rated  iris" will  fail  to  withstand 
tlu-  intraocnh.r  picssure  and  a  ■  cystoid  cicatrix  ""  will  be 
formed,  \-isual  acuity  will  bo  diminished  by  excessive  astig- 
matism and  the  eye  exjio.scd  to  grave  danger  from  iridocyclitis, 
and  even  panophthalmitis  or  sympathetic  oiihthalmia." 
.  Many  of  the  disadvantages  of  both  operations,  including 
the  danger  of  j.rolapse  of  iris,  are  obviated  by  a  modification 
in  which  after  simple  extraction  has  ben  performed  a  small 
buttonhole  is  uiade  in  the  periphery  of  the  ;ri.i  {prriphpral 
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irifkcUmii).  After  the  lens  lias  y)een  extraeted,  as  in  sini|)Ie 
extraction,  the  perii)hery  of  the  iris  is  gently  drawn  out  of  the 
wound  by  iris  forceps  and  tlie  smallest  possible  fold  is  snipped 
off  withde  Weckers  scissors.  The  aperture  in  the  iris  is 
peripheral,  so  that  it  is  almost  entirely  hidden  by  the  sclerotic, 
and  in  any  case  is  completely  coveied  by  the  upi;er  lid.  while 
at  the  same  time  sufficient  drainage  from  the  posterior  into  the 
anterior  chamber  is  provided  for.  Prolapse  of  iris  is  less  likely 
to  occur  than  in  simple  extracti(.n,  and  it  is  quite  unlikely 
that  the  capsule  will  be  left  entangled  in  the  wound,  a  decided 
drawback  ^o  extraction  with  the  ordinary  form  of  iridectomy. 

The  chief  complications  arising  after  cataract  extraction 
are  striate  "  keratitis,"  incarceration  of  the  iris  in  the  angles 
of  the  wound,  prolapse  of  the  iris,  ^ritis,  iridocyclitis,  sym- 
jiathetic  ophthalmia,  secondary  glaucoma  intraocular  ha-mor- 
rhage,  infection  of  the  wound,  ])anophthalmitis,  &c. 

Prolapse  oi  Iris  is  most  apt  to  occiu'  after  simple  extraction, 
but  may  affect  either  i)illar  of  the  colobonia  in  combined  cxt 'ac- 
tion. It  usually  occurs  in  th<-  first  day  or  two,  but  may  result 
later  from  injury  to  tli.  eye  by  rubbing  or  knocking  it.  straining, 
coughing,  &c.  'it  nuist  be  treated  at  once  by  excision  of  the 
prolapse.  As  the  iris  is  irritable  the  operation  is  painful,  and 
a  general  ana'sthetic  is  generally  necessary  or  aflvisable.  The 
wound  is  re-opened  by  insinuating  the  tip  of  an  iris  repositor 
imder  the  conjunctival  flap  and  gently  uncovering  the  prolapse. 
The  flap  is  turned  dov.;i  over  tl;e  cornea,  the  iris  pulled  out  with 
iris  forceps  and  snippetl  off  with  de  Wecker's  scissors.  The  iris 
is  then  replaced  with  a  clean  repositor  and  the  conjunctival 
flap  bro\ight  back  into  position. 

Delayed  Re-lormaticn  of  the  Anterior  Chamber  may  be  due  to 
a  jagg.d  section,  over-riding  of  the  lower  lip  of  the  wound,  or 
to  no  apparent  cause.  It  is  much  less  lommon  in  ctUaract  extrac- 
tion than  after  glaucoma  iridectomy.  In  these  cases  the  ban.lage 
should  be  very  lightly  applied  or  discanltnl,  dark  jirotective 
gojjgles  being  worn  in  the  daytime,  ami  a  light  bandage  with 
wire  or  cartella  shield  at  night. 

Delayed  Healing  of  the  Wo^nid  is  more  likely  to  occur  with  a 
purely  corneal  section,  such  as  tome  surgeons  prefer.  The 
imtient  should  be  ke]it  in  bed  until  it  is  (irmly  healed,  un\cm  this 
is  specifically  contramdicated  {ride  p.  4«3).  Delay  in  healing  is, 
however,  generally  due  to  incarceration  of  iris  or  ca])sule  in  the 
wound.  If  this  amounts  to  an  actual  prolapse  it  nuist  be  operated 
upon  (rtde  miprn),  l)ut  it  in..y  be  very  insidious.      In  either  case 
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tlio  ivsiilt  iriMV  1..'  til,'  f.>niiMti..n  of  a  f//.,7o,V/  rinitrl.r,  |»ul  ur  lli,. 
wl.ulf  ..f  th.-  srar  slowly  nrid  gni.hmlly  l-rcniMi-.u  .n„iv  aii-l  inoiv 
.■(•talic.  'I'hr  ryr  should  !„.  caivfuily  .■xaiiiiiicd  to  scr  if  t.i;- 
|>ii|)il  or  cith.T  pillar  of  tl.<.  cololuMna  is  drawn  up  or  if  capsulr 
.•a.i  I).,  s..,..,  ill  tlv  wouM.I.  A  fully  d.-vdop,.,!  .ystoid  s.^ar  should 
\>r  irfl  alou.Mh.iu^h  caiMs  uru-h  asi  iu'uritisni  and  is  lial.lc  to 
pvr  ris.-  to  s(.<-nu.lary  infrctiou,  or  irid.„-yrlit  is  and  vvvn  svni- 
pathctir   ophthalmia. 

E.ri,nl-<n;  / l<n„„nlif„,r  is  f)rtuuatcly  rarr.  It  occurs  duriiij,' 
or  soon  after  operation  in  old  pcopl,.  with  artcrio-sch.rosis  or 
son..-  diatlfsis.  such  as  dialu-ics.  TIlmv  is  si.dd.M.  s.-vrn-  pain, 
and  on  removal  of  the  ihvssings  the  wounil  is  found  to  he  papin^^ 
and  tilled  with  hlood  clot,  vitreous.  cVc.  The  eve  is  always  lost 
and  sh.aild  he  excise.l.  This  may  he  necessary'in  order  to  stop 
the  hieedinp,  the  socket  heiuK  th.'ii  pack<Ml  and'  lirmly  handau-d. 
Siptir  l„j,rti<,i,  may  occur  in  spite  of  all  piecaut ioiis.  especially 
in  diah.'tic  patients.  It  is  most  cominonly  due  to  the  pneunK)- 
coccus.  hut  may  he  caused  by  th<'  streptococcus,  staphylococcus 
^mreus  or  even  alhus,  and  many  other  organisms.  j"t  usually 
occurs  from  the  twelfth  to  thirty-sixth  hour  after  operatioii. 
Then-  is  s<.\ere  aching  pain.  (lu<'  to  the  uccompanvinj.'  acute  iritis. 
On  ninoviuL'  the  dn'ssinps  th.'  ujiper  lid  is  (ede'matous.  Wlu'i 
the  lids  aiv  separated  tears  kusI.  out  and  there  is  muco-pus  in 
the  conjunctival  sac.  The  li,ls  should  he  separat.'d  g.-ntly.  if 
neces.sary   with   retractors.     The   corn.Ni   i-   then   seen   to   he  "dull 

and  hazy.  , ■specially  in  th..  upp.'r  part,  the  lip  of  the  « i.l  h,.ifiK 

yellow.  Almost  invariably  the  inlVction  spreads  rapidly.  In- 
tense iritis  is  set  ti|).  the  pupil  and  colol)oina  hernme  lille,|  uith 
exudate  aiKl  an  hypopyon  app.-ars.  Finally  t  lie  vit  reous  b..comes 
infected  an<l  panopht  lialmitis  leads  to  the  destruction  of  the  eye. 
Treatment  is  seldom  of  any  avail,  but  must  he  applied  .piickly 
and  energetically.  The  anterior  chamber  .should  be  irripitell 
{'vV/c  ]).  -402)  with  hy.lrojrcn  peroxide  solution.  Th,.  lips  of  the 
wonn,l  should  !),■  .•aut,.rise,l  with  the  pilvano-cautcry.  Sub 
conjunctival  inj,Mt  ions  of  p,Mvlilori,l,'  (I  in  1>(M»))  or  oxycyani,!,- 
(1  in  :>(lt)(t)  of  iiH'rcury  may  he  pv.'ii,  but  i\M  unn-U  t,)"th",-  pain 
n,nd  lire  seldom  of  use.  A  staiihylocoecic  or  p,>lyval,.nt  va.^ine 
should  be  given  and  an  autogenous  vaccine  pn'pare.l  and  admin- 
istered as  soon  as  ])ossible. 

Iritis  in  mild  <l,.gree  probably  occurs  in  all  ca.ses  of  cataract 
extraction.  In  inoiv  pron,.un,...,l  form  it  is  specially  as.sociate,! 
with  retained  h^ns  nmtt.T  (»•/,/,  p.  4()2)  and  dial  h.^t  i,."stat<"s,  such 
as  ,liabet,.s,  rheumatism,  gout,  Ac.  The  worst  .^asi's  occur  with 
ucui,-  septic  infection.  Intermediate  in  s,.\,rity  ar,'  eas,.s  of 
plasti,'   iritis  du,.   t.)   infection    by   l,ss   \iiul..|,t    organisms  ,)r  in 
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|)H!i.  Mts    with    grcntcr    it'sis 

insiilioiis  tliaii  any  iiic  rases  of  continiiiM 

wi'li  mill 


taiu'c    to    hai'tcriai    invasion.      More  <' 


I   iritis.      In  tlii'sc.  spots  of   •■  k.p.'  arc  i'oMri<i   ui)oi 


I  iiiitaliilitv  of  the  eye 
the 


l.ifck  of  tlie  cornea,  so  tliat  there  is  also  eyclitis. 


Hot  I 


th< 


,as(s  anil  in  tlie  eas.^s  of  ph'stir  iritis  tliere  is  pave  danger  that 
the  condition  is  reallj  .sympathetic  ophthalmia.  Hence  it  is 
very  essential  in  all  cases  of  cataract  extraction  to  inspect  the 
euriiea  most  carefully  with  ohliipie  ilhnnination  and  the  loupe 
alio  ')  do  so  fre(piently,  especially  if  th.-re  is  an  unusual  degree 
nushing  and  lacryniation  on  exposure  to  light.  The  other 
eye  must  also  he  ('arefully  watched.  If  there  is  "k.p.'  no 
needling  operation  must  he  undertaken  until  the  eye  has  quieti'd 
down  and  remained  quiet  for  many  weeks. 
DitnchwiDt  oj  the   Choroid.      l'/(/r   p.   334. 

Srcondnry  (Slnucoum  may  set   ir.  after  cataract  extraction.      It 
is    prol)al)ly    usually    due    to    periplxMal    anterior    synechia    and 
i„,.„rce  ation  ..f  cai)sule  in  the  woim-l  ('/</<   p.  27:5).     Sometimes 
it  is  due  to  the  anterior  chainher  being  lined  with  epithelium. 
In  these  cases  ther,-  has  been  delay  in  healing  and  the  conjunctival 
epithelium  has  grown  down  into  tlu>  anterior  chambei-  and  spread 
over    the    surface   of   the    iris,    lens   capsule   and    cornea.      These 
cases  are  |)ractically  hopeless  and  cannot  be  diagnosed  clinically 
with  certainty.     Sometimes  secondary  glau<-o:na  follows  needling 
of  the  after-cataract.     It  is  usually  then  attribited  to  vitreous 
extending  into  the  anterior  chamber  and  interfering  with  filtra- 
tion.     It  is  doubtful  if  this  is  the  true  explanation       These  cases 
usually  do  badly.     .\s  regards  treatment.  when>  there  are  d.^linite 
adhesions  of  cap-  lie  an  attempt  may  be  made  to  divide  tlu-m. 
These   ca.ses   aftord    the   best    progiu.sis.      In    tlie   more    obscire 
cases  the  eye  should  be  trephined. 

Excision  of  the  Eyeball. 

A  general  ana'sthetic  is  required.  The  operation  can  be 
perforinetl  almost  painlessly  under  eiicain,  novoeain,  or  coeain, 
and  this  method  is  sometimes  advisable  in  old  people  with 
diseased  arteries,  or  in  patients  with  heart  disease. 

Ir>*riiments  required:  »iK'Culum.  two  jjairs  of  fixation 
f.,.-..  s,  tenotomy  scissors  (Fig.  235),  strabismus  hook  (Fig. 
■1"^      b'.urt-pointecl  scissors — straigh.t  or  curved  on  the  flat 

(Fig.  237). 

The  surgeon  stands  above  the  patient. 

The  conjunctival  sac  having  been  douched  and  the  speculum 
inser(.'d,  the  surgeon  seizes  the  conjunctiva  just  outside  the 
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lirnhiis  a(  the  hijiliost  j);irt  of  the  cornoa.  The  conjunctiva 
is  incised  here  witli  tli<'  tcnot.tniy  scissors.  Tlic  point  of  one 
hla(l('  of  the  sciss(.rs  is  passt  J  under  the  conjunctiva  and 
pushed  on  us  fai'  as  possible  round  the  cornea.     By  oanxing 

the  point  out  under  the  looser 

Ibulhar  conjunctiva   it    may  be 
taken  a  third  of    the   distance 
round  the  circumference  ;    the 
edge  is  then  brought    close  up 
to  the  hmbus    before  the  con- 
junctiva is  divided.  Still  fixing 
the  eye   in   the    same   position 
the   Miano'uvre  is  repeated  on 
the  other    side  of  the  cornea. 
Finally,  the  portion' below  the 
cornea  is  divided.      The    con- 
junctiva should  be  divided  com- 
pletely round  the  cornea,  and 
close  to  it  in  three  or  four  cuts. 
The  peripheral    edge  of    the 
cut  conjunctiva  is  then  taken 
up    by    the    forceps,    and    the 
bulbar  conjunctiva  is  separated 
from  the  globe  as  far  back  as 
the  equator  in  all  directions  by 
a   series    of   small    .snips,    the 
blades  of  the  scissors  being  kept 
liat  in  close  contact  with  the 
eyeball.      In  this    manner  the 
capsule  of    Tenon    is  simulta- 
neously opened. 

The  tenotomy  hook  is  then 
taken  in  the  left  hand,  the 
scissors  being  retained  in  the 
right.  The  recti  muscles  are 
taken  up  one  by  one  and  di- 
vided close  to  the  globe.  It  is 
well  to  begin  with  the  superior  rectus,  fince  it  is  the  most 
difficult  to  get  at,  especially  if  the  other  recti  have  been  previ- 
ously divided.  The  obliques  are  found  by  passing  the  hook 
farther  back  and  carrying  it  roun,I  close  to  the  globe. 


Fui.  235. — Tenotomy  ecisBors. 
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The  sjuHiihiin    is  then   taken   and   held    widely   open   and 
pressed  bac!;  into  the  orbit.     If  the  Jiuiscles  have  been  i>roi)erly 
divided  the  globe  springs  forwards  between  the  blades  of  the 
speeidum.    The  other  i)air  of  seissors  is  now  taken  in  the  right 
hand.     The  globe  is  seized  with  the  hngers  of  the  left  hand. 
The  points  of  the  elosed  seissors  are  passed  into  the  orbit- 
to  the  outer  side  of  the  eye  on  the  right  side,  to  the  inner  on 
the  left.     The  optie  nerve  is  felt  for  with  the 
elosed  scissors  :  it  is  easily  recognised.     The 
scissors    are    withdrawn     a    short     distance, 
opened,  and  the  blades  pushed  down,  one  on 
each  side  of  the  nerve,  which  is  then  divided. 
The  sensation  of  dividing  the   nerve   is  un- 
mistakable.    The  eyeball  can  then  be  treely 
drawn  forwards.     There  are  probably  some 
remnants  of  the  obliques  still  attached  to  the 
globe.     These  are  divided  close   to  the  eye. 
The   bleeding  is   i)rofu.se  for  a  moment,  but 
mav  bt>  controlled  by    a  little  i)re,ssurc  with 
a    i)ad   of   cotton    wool.     The  edges   of   the 
conjunctiva  are  then  ])ulled  together  with  the 
fixation  forceps,  the  lids  are  closed,  and  the 
dressing  is  ai)plied.     The  latter  should  con- 
sist of  a  small  spherical  pad  of  cotton  wool, 
then  a  round  flat   jiad  of   sterilised  or  cyan- 
i(h'  gauze,  then  a    thick  round  pad  of  steril- 
i.scd  wool.      The    bandage   is    applied    with 
Jirm  pressure.     The  patient   is    kept  in  bed 
for  one  or  two  days. 

If  the  globe  is  perforated  and  collapsed 
excision  is  more  difficult .  The  eyeball 
should  be  held  forward  with  large  strong 
vulsellum  forceps.  In  children  also  excision  is  difficult. 
The  orbit  is  small  in  proportion  to  the  size  of  the  globe. 
Here  th.^  manoeuvre  with  the  speculum  to  dislocate  the  bah 
forwards  is  often  unsuccessful,  and  strong  pressure  may  burst 
the  eye.     It  is  best  levered  out  with  the  points  p*  the  excision 

scissors. 

It  is  very  easv  to  cut  the  sclera  instead  of  the  nerve,  especi- 
ally with  curved  excision  scissors.  I  always  prefer  straight 
scissors  ;    indeed,  straight  instrum.ents  should  always  be  ustd 


Fici.  i'Mi.-  Stra- 
tjisimis  liook, 
flrtt  Moor- 
fields'  pat- 
torn. 
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in  i)reforoncn  to  curved  whcru'vcr  it  w  possible,  because  it  la 
inueh  easier  to  jud^'e  the  position  of  tiie  i)oint.  Straight 
scissors  are  partieula.ly  indieated  wJien  the  nerve  has  to  he 

<uit  long,  as  in  excision  tor  gji- 
oma  retina' and  sarcoma  of  the 
choioid.      Special    precautions 
must  bo  taken  in  excision  for 
l)anophthalinitis  {ride  p.  432). 
Em.<iC(  ration  of  the  ci/ehall  is 
recommended    only    in    some 
cases  of  panophthalmitis  {q.i\). 
Some  surgeons  use  it  in  ante- 
rior staphyloma  and  other  con- 
ditions.    Although  the  stump 
affords  a  good    foundation  for 
an  artificial  eye,  the  operation 
is  not  to  be  lecommended  in 
the.se   ca.^es  :     it   has  b(>en  fol- 
lowed by  .sympathetic  ophthal- 
mia. 

Evisceration    with  insertion 

of      an      artificial     vitreoiis 

M ides' s ope  ration ~i>i  even  more 
objectionable     on      tfieoretical 
grounds,  but  is  still  performed 
l)y    some    surgecms.       In   this 
operation  a  gla.ss   sphere  is  in- 
serted inside  the  sclerotic,  which 
is  .stitched  over  it.      The  globe 
nuist  be  much  smaller  than  the 
nornud      vitreous       chamber. 
There  is  ver\-   severe  chemos-^ 
and  pain  after  the  operation, 
and  the  glass    globe    niav  be 
extruded.      Sympathetic   oph- 
'h..' nia      has      f<  Jowed     this 

c«f S'^t'nmt  f  "''-'''-'''"^'''i/^-  ilU.1.   i„   T.no.-s 
ir        -f,  K  t  T  "»'J"^.^"--^We  than  Mul..ss  operation, 

in  ..u,full>   .M>lc.  ted  ca.ses  ,t  is  a  good  method,  and  affords 
-''"'-'>i«-pport,o  an  artificial  eye      The  eye  ^s  unuh  nu.: 
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MK.viihIc  than  after  simple  excision,  so  tliat  tiie  simulation  of 
a  real  e\e  is  more  exaet .  Care  must  !..■  taken  (hiring  the 
•  ■xcision'to  keep  elose  to  the  eyeball  and  to  injure  Tenon's 
capsule  as  little  as  possible.  Tli(^  recti  muscles  are  drawn 
tojiether  over  the  small  glass  glol).-  l»y  a  buried  purse-string 
suUire.  The  conjunctiva  is  sutured  by  a  superlieial  purse- 
strinu  suture.  There  is  some  inllainma»ory  reaction,  with  l 
cheuH.sis,  but  much  less  than  after  Mules's  operation,  and 
little  or  no  pain.  If  the  operation  has  not  been  well  per- 
formed, the  i:lol)e  may  slip  int(,  the  orbit,  becoming  loose, 
usnallv Leneath  the  low<-r  lid.  If  '  liis  occurs  it  must  be 
removed  and  tin-  case  treated  as  an  ordinary  excision. 

An  (irlifiriiil  <  i/i  should  not  be  worn  le.s.s  than  six  weeks 
after  excision.  A  small  eye  is  first  worn  for  an  hour  or  two  a 
day  imtil  the  conjunctiva  becomes  i:sed  to  the  foreign  body. 
Kight  or  nine  weeks  after  the  operation  a  full-sized  eye  may  be 
w(ni'.  It  is  taken  out  at  night,  caie'ully  washed,  and  kept  in 
water.  If  it  becomes  in  the  slightest  degree  rough  at  the 
e.lues  it  must  be  discarded  at  once.  This  usually  occurs  from 
chemical  action  of  the  secretion  u])on  the  enamel  in  about  a 
year,  .so  that  in  any  case  a  new  eye  should  be  obtained  every 
year!  X'arious  types  of  artiticial  eye  are  made.  Snelleirs 
•  reforn  ■  eye  gives  a  better  cosmetic  effect  after  the  or(Unary 
excision  than  the  old  shell,  which  may  be  u.sed  when  there  is 
good  sui)port,  as  after  in.sertitm  of  a  globe  in  Tenon  s  capsule. 
The  m-thods  of  insertion  and  removal  of  the  artiticial  eye 
should  be  learnt  by  every  surgeon  by  seeing  it  done. 

Coi.livclol  Sccht  is  the  result  of  injury,  faulty  t-xcision, 
cellulitis  in  the  orbital  ti.ssues,  or  the  continued  wearing  of  a 
rough  artificial  eye.  The  first  three  causes  lead  to  the  forma- 
tion of  dense  cicatrii'ial  bands  across  the  socket,  rendering  the 
wearing  of  a  prothesis  impi  sible.  The  last  cause  usually 
rc.sults"in  obliteration  of  the  lower  fornix,  so  that  the  eye 
cannot  be  kept  in  place. 

Contracted  sockets  are  difficidt  to  remedy.  If  is  ea.sy  to 
divide  the  bands  and  make  a  new  groove  to  hold  the  eye  in 
l)ositi(m.  but  unless  the  wounds  biH-c  me  covered  with  ejtithe- 
lium  the  edges  heal  together  and  no  improvement  is  produced. 
It  is  theiefore  nece.s.sary  to  p.erform  sc  -ne  plastic  operatirm, 
wher-b\  the  woimds  mad.>  are  cov.Mcd  with  an  epithelial 
giaft  or  skin  llaii       Crafting  the  wound  with  a  Tier.seh  gra!:. 
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mucous  moml)ran<'  fn.m  Ihc  in..,itl.  of  the  fm^',  or  mucous 
mcrnhnitie  from  th<-  li|>  may  .suflicc.  (Jiafts  may  Ik-  |«'|.t  in 
place  l,v  ^'utta  pcreha,  lead  foil,  ora  j^lass  shell,  hut  this  metli(Ml 
iisually  fails.  A  U-tter  method  is  to  divide  th.-  outer  canthus 
iix  the  <>verted  lids  to  the  hrow  and  cheek  by  sutures,  ami' 
•over  the  exposed  surfaces  with  grafts.  The  lids  are  replaced 
when  the  j^'rafts  have  taken  satisfactoriiv. 

The  greatest  difHeulty  is  to  restore  the  "lower  fornix.     Max- 
well's operation  is  the  best  for  this  purpose  if  the  lower  lid  is 
uninjured.     It     is    simi)le,     hut     diflicult     to    describe.     An 
elliptical  area  of  skin  is  marked  out  on    the  lower  lid.     The 
upper  incision  is  carried    throujih    into    the    socket,    in    the 
position  of  the  new  fornix.     The  Hap  is  ahout  8  mm.    hroad 
m   tlie  centre,      [t    is  di.ssected   up  at  the  edges  all    round, 
l)ut   a  central    elli|.tical    pedicle  is  carefully    retained.     The 
Hap    is   tucked   through    into   the   orhit :   the    upper   edge   is 
•sutured  t<.  the  ])o.steri.,     lip  of  the  conjunctival  wouml,^and 
the  lower  ,..lge  to  the  anterior  lip.    Th.-gapin  the  skin  is  then 
closed  with  sutures,  and  a  ..''ii.ss  shell  is  in.serted  in  the  .s^nket 
The  p..dic!e  ensures  the  vitality  of  the  (lap  and  also  keci)s  the 
n.'w  fornix  dej)re.ssed  to  the  level  of  the  orhital  margin.     If 
much  ectropion  results  the  .scar  can   he  re-opened  at"a  later 
I   date  and  a  Wolfe  graft  of  sutlicicnt  size  inserted.     Wolfe  grafts 
must  not  he  sutured  in  jHwition,  hut  simply  laid  on  the  surface 
and  kept  in  i)osition  l)y  a  network  of  stitches  pa.ssing  fi-oni  one 
edge  to  the  other  of  the  wound.      Further,  thev  must  he  kept 
dry,  and  should  therefore  he   powdcied  over  \..fh  div  horaeic 
acid. 

Weeks  in.sprts  a  large  WiAU-  graft  into  the  orhit,  suturing 
It  at  the  apex  of  the  fold  to  the  jieriosteum  of  the  lower  orhital 
margin. 


SECTION  IV. 


ERRORS     OF     REFRACTION     AND 
ANOMALIES  OF  ACCOMMODATION. 


CHAPTER  XXIII. 

KETIXOSCOI'Y. 

(Befork  iciuUng  tliis  section  tJio  student  slu.iild  revise  his 
knowledge  of  the  optieal  eonditions  of  the  eye  and  the  nietho.ls 
of  testing  visual  aeuity  by  again  reading  Chapters  III.,  I\  ., 

VII.,  and  IX.)  ,.  .         .    . 

It  has  been  already  i)ointed  out  that  the  condition  of  the 
refraction  of  an  eve  can  be  estimated  in  various  manners. 
The  systematic  examination  of  the  vis.ial  acuity  will  in  most 
cases  hidicale  the  absence  or  the  nature  of  any  error  of  refrac- 
tion The  examination  with  the  mirror  at  a  distance  of  1 
metre  also  indicates  the  refractive  condition  by  the  visibility 
of  retinal  vessel*  and  the  direction  of  parallactic  displacement  ; 
as  will  be  shown  below,  this  method  may  be  made  to  give  very 
accurate  estimation  of  the  exact  refraction.  The  indirect 
method  also  indicates  the  refractive  condition  by  the  apparent 
change  in  size  of  the  disc  when  the  large  lens  is  moved  away 
from  the  eye.  Bv  the  direc^  method  the  condition  of  the  re- 
fraction can  be  accurately  measured  if  the  surgeon  has  acquired 
the  ability  coini)letely  to  relax  his  accommodation. 

Rdinoscoini.  or,  n'lore  correctly,  skimcopy  or  the  .shadow 
/(vs<  is  the  most  accurate  means  at  our  disposal  of  estimating 
the'  condition  of  the  refraction  objectively.  It  depends  upon 
the  fact,  first  pointed  out  by  Bowman,  that  when  light  is  re- 
flected from  a  mirror  into  the  eye  the  direction  in  which  the 
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liylit  frnvdH  across  thr  |iM|iil  varK's  with  the  (oiiditioti  of 
refraction  of  the  •■ye.  If  tin-  lirht  is  llirowii  into  a  nuopic 
t'Vf  from  ;i  concave  mirror  at  a  rlistance  of  I  metre  tlie  li<;lit, 
or  wlial  is  easier  to  ol.serve,  the  sliadou,  moves  across ''the 
pupil  when  the  mirror  is  slouly  tihed  in  the  same  dir.'clion 
•IS  that  in  which  the  mirror  is  moved  (Vi^.  i'.iH).  If  a  piano 
mirror  is  used,  the  other  conditions  remainini,'  the  same,  the 
shadow  will  he  seen  to  move  in  the  opposite  <lirection  to  the 
m<,vement  of  the  mirror.  If  the  eye  is  hypermetropic  the 
direction  in  which  the  shallow  moves  is  the  opposite  of  that 


J'ic.   L,l,S.~I)i,ig,ai„   ,,f   nliiin.scoi.y   «illi   a   i(,n(HV<>   nurn.r       (),    tlic 
ohscrvcl  cv  ;    (),,   tl.r  ,,l..s,.rv..rs  ..yc.      Th-  ,,.,„>:,•  ,,f  ll„.  sourle  .,f 
If  ,1   ."^ /'"-"K'l   "t  'i  (till'  in..n.Mli,it..  SOU.V  .,f  l,-l,t)  l.v  tl...  i.iirn.i 
It  <),  IS  liypcini.tropic  ,i  virt.ml  unaut'  «(  /,  i«  foniK  .1  ,m  (|„.  |i„,.  /,  „ 
\mss,nmUrou^U  tlic  ii,„Ih1  ,,„i„t  /,,  ,is  ut  h,.      If  (),  is  ,uv„|.ic  a  iv.ii 
mv.-rtr.l  iirnvp;  is  form,  ,1  as„t  m,.      If  th.-  mim.r  i.s  lilt,  d  il„wn«anls 
.IS  sl,ou>.  by  the  <l„tt,.,l  li,„.,  /,  .Movcs  t„  /,.  /,,   ,„  /,.,.  a,„l  ,„  ,  to  ,«  .[ 
1  his  shows  that  til,,  shml-w  ninvs  in  npp,,sit..  ilircctinns  ii,  hviMiMi.". 
tropia  iiiid  iiiycipia. 

with  the  myojiic  eye.  If  the  eye  is  emmetropic  or  has  oiilv  a 
very  low  degree  of  myojiia  no  shadow  will  he  visible;  the 
impil  will  he  either  completely  illuminated  or  completelv  dark. 

The  hght  seen  in  the  pupil  is  the  hhirred  image  "of  the 
illiiininated  area  of  the  fundus  as  .seen  hy  the  ohserver  when  he 
accommodates  for  the  ohserved  p„pil.  "  The  shadow  is  merely 
the  image  of  the  edge  of  the  illuminated  area. 

Imagine  a  point  of  light  in  front  of  an  eye,  the  pupil  heing 
dilated  and  the  accommodation  paralysed  by  atropin  (Figr 
2.'{!M.  The  divergent  rays  which  enter  the"  eve  are  made 
convergent  hy  the  refractive  media,  .so  that  a  cilcular  area  of 
the  fimdu.s,  varying  in  size  according  to  the  refraction  of  the 
eye,  is  illuminated.  If  the  point  of  light  moves  upwards,  the 
light  on  the  retina  will  move  downwards. 

Now  consider  the  rays  of  light  which  are  rcC'cted  fiom  the 


iKs-^'^^  "'  ^'^i^^  -•'^  w! ?^-*v:;>: 


a. 
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ilhiminatod  ftrca.  In  tli.-  liyiMrinctropic  eye  thoy  will  l)«> 
(liv»'r>?i>nt,  as  if  they  « anic  from  a  point  behind  the  eye.  This 
far  i)<)int,  com-spondinK  with  the  illiiininated  area,  will  niovo 
in  the  same  dinrtion,  J.*.,  dowiivsaid.s.  X«>w  iina^iiio  an 
ulwtTViT,  i)laci'd  in  front  of  the  eye  to  look  towards  ii  point  of 


Flu.  2:j!t.--Sli(>wiiin  tlic  roiiisc  of  liuiditil  niys  iiiiil  tii'lil  of  llliimmii- 
tion  iif  Ihf  fuiKliiH  ill  liyptTiin'tnipia.  /,  fniiii.t  ii  \iiliml  iiiuik"'  "t 
\^,l.^nt  \.,.     Tlic  licldof  illiinuiuilinii  is  (l.tiiiiiiiitd  l>y  tlir  |iii|iil  nf  (>,. 

light  situated  at  the  position  of  the  far  point  Imt  to  accoin- 
Miodate  for  the  position  of  the  observed  pupil.  He  will  see  a 
circle  of  light  with  a  blurred  margin,  not  a  point,  because  he  is 
not  aceoniinodating  accurately  for  the  far  point.  When  the 
illumination  on  the  retina  moves  down  the  circle  (.f  light 
which  the-  observer  sees  will  appear  to  move  down  also  (Kig. 

23!)). 

Again,  consider  the  rays  of  light  reflected  from  the  illumi- 
nated area  on  the  fundus  of  a  highly  myopic  eye.  They  will 
be  convergent  and  will  cross  at  a  real  i)oint  in  front  of  the  eye. 
This  far  point,  corresp<tnding  with  tlie  illuminated  area,  will 
move  upwards  when  the  illuminated  area  moves  downwards. 
An  observer  |)laced  in  front  of  the  eye  and  farther  from  it  than 
the  far  point,  if  he  looks  towards  the  far  point  but  accouuno- 


Fl(i.  240. — Sliduiiin  the  coursi- 


X. I. 

i  incidfiit  nivs  in  mynpiti. 


dates  for  the  observed  jjupil,  will  see  a  circle  of  light  with  a 
blurred  margin.  When  the  illumination  on  the  retina  moves 
down  the  circle  of  light  which  the  observer  sees  will  move 
up,  i.( .,  in  the  opposite  direction  to  the  movement  in  the  ca.se 
of  the  hypermetropic  eye  (Fig.  240). 
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W  suppose  that  the  of,server-H  eye  is  one  ,„etre  in  front 

(Fr">T^         Tn  .L  ■"'  '•■''  "'•'■  ''^'  ^'^^^  ^'^'^  "f  his  pupil 

on  ff,;    K  ■         I  .      ?•'•'"  ^'  '■^'■>'  ■''''^''^t  move,nent  of  the   iJht 
on  the  observed  fundus  will  throw  the  inia^e  at  the  far  p  :i 
ff  the  observer-s  eye  altogether.     In  other  ^ords  the  le    'od 

be  at  t!Zt        XV  '•"  - -"'"-tropie,  its  far  point  will 

the  observed  e    "    7  "'""''• ''  't  '""^  "^''"'^'■'>-  ^^  ^-^^^ 
it   oDserved  e.\o.     Here  again  there  will   be  scareelv  nnv 

shadow,  though  in  reality  there  is  a  verv  faint  shad    v'nov"' 
in  the  same  d.reetion  as  for  the  hypermetropic  eve  ^ 

scoov'     tT  "  '  :""l''*^/-^l>l->''^tion  of  the  theorvof  retino- 
^copj.     The  question  of  the  type  of  mirror  is  an   entirely 


'''n:4;iar'5:;Z^:!:r";';^t,:''  .!.<..  o„.er„.,.t  rays  a,   ,h.  p„i,.t  of 

noximent  of  the  immediate  source  of  light    i  e     the  nninf  ^t 
hght  in  front  of  the  eye  which  has  been  consider  d  atovc      The 

Hence  under  the  actual  con.litions  of  retinoscopy  with  a 
plane  mirror,  when  the  mirror  is  tilted  to  the  right  the Tn  1 
diate  source  of  light  moves  to  the  left    ard- 

«)  In   the  hypermetropic  eye,   the  circle  of  light  on  the 

(b)  In  the  myopic  eye  (above  -1  Dl  the  oir.\.  ,.f  i,„.,.  ™  .u. 
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fundus  moves  to  the  right,  and  the  shadow  seen  in  the  pupil 
moves  to  the  left  ; 

(r)  In  the  myo])ic  eye  of  —  1  D  there  is  no  shadow  ; 

{(l)  In  emnietro])ia  and  myopia  f)f  less  than  —  ID  there  is 
a  very  faint  shadow  moving  to  the  right. 

Stated  as  a  mere  guide  to  practice,  with  the  plane  mirror 
the  shadow  moves  in  the  same  direction  as  the  mirror  in 
hypermetropia  and  in  the  opposite  direction  in  myopia  above 
one  dioptre  ;  in  mvo[)ia  of  one  dioptre  there  is  no  shadow, 
and  in  emmetro{)ia  and  myopia  of  less  than  one  dioptre  there 
is  a  very  faint  shadow  moving  in  the  same  direction  as  the 
mirror. 

In  actual  retinoscopy  the  whole  of  the  image  of  the  illumin- 
ated area  of  fundus  cannot  be  seen  at  onco  ;  the  shadow  is 
part  of  the  circumference.  In  high  degrees  of  ametropia  the 
shadcnv  has  a  distinctly  curved  border 
it  is  very  dark,  and  it  moves  very 
slowly  (Fig.  242).  In  low  degrees  of 
ametropia  tl.e  border  of  the  shadow 
looks  .straight  ;  it  is  faint,  and  it 
moves  very  rapidly. 

The  movement  of  the  shadow, 
being  a  purely  optical  phenomenon,  is 
of  course  independent  of  the  cause  of 
the  ametropia.  Consequently  in  astig- 
matism, if  one  axis  is  hy]iernietropic  and  the  other  my- 
opic (mixed  astigmatism)  the  shadow  moves  in  opposite 
directions  in  the  two  meridians.  Often  the  periphery  of  the 
cornea  is  flatter  than  the  centre  :  correction  of  the  refraction 
of  the  central  part,  which  is  the  more  important,  will  then 
differ  from  that  of  the  peripheral  jjart.  These  variations 
produce   very   puzzling   shadows   in   many  cases. 

Retinoscopy  is  applied  to  the  estimation  of  refraction  by 
placing  correcting  lenses  in  front  of  the  eye  and  noticing  the 
effect  upon  the  shadow.  When  the  shadow  has  completely 
disappeared  we  know  that  the  eye  has  been  made  myopic  1  D 
if  the  surgeon  is  at  one  metre  from  the  patient. 

Retinoscopy  is  conducted  in  a  dark  room.  The  light  is 
I)laced  behind  and  above  the  ])atient's  head.  The  surgeon 
sits  at  one  metre  frf)m  the  patient.  The  jmtient  wears  a 
tri.n]  frame  '.    the  eve  not  under  observation  is  covered  by  a 


Fig.  242. 
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serves     "'  l"''"'^"  ^''""'''    ''^'    "^-1  '>>•  '^'l  »""  ^l-ll.-.l  ob- 
•ser\ir.s,  .uul  i.s  lU'c.-.sary  tc  them  i,i  manv  cases       V    ,1 

Th.  li^ht  is  n.;l,.c.t,.,l  into  the  eye,  arul  the  >nirror  is  sh.wly 
0  I  tro.n  one  s.de  to  the  other.     The  clireetion  in  which    he 

si  I  ^^'  '''''*'"'''•     ^^  ^''^  •■^''-'^do"-  appears  to 

Hi  round,  not  moving  in  the  same  nu-ridian  a.s  the   nTro" 
e  eye  ,s  asthmatic,  and  the  mirror  is  not  nuning  in  a"  " "- 
turn    Mhu'h    corresponds    with    ,-ither    axis.     A    direction    of 
movement  .an  then  he  found  m  wj.ieh  the  sh' do     u^    ' 
nther  directly  with  or  agamst  the  mirror     1h  s    !  c^e  JZ 

isi:;t:;;:tn;;:r;:;;^r;;:;-^^;-77^'- 

mm-e.  in  the  san,e  direction  a  ^tron^' ;  co nL^^^^f  S^.^;^' 
and  so  on   until  „o  shadow  can  be  seen       A   ft  ' 

i;;^soh,te,y  no  shado.^:::;^  i:^,  oJ^rcf^stn .:!;::: 

cHoptre  of  myopia.     If' fof talkie  r^rlriniT 
•seen  to  move  with  the  mir.or  with  +  4  D  lens   n    }?/f 
and  moves  against  it  w,th  +  .  D,  wethall  n  ft  L^rto^^^^^^ 
considermg  that  the  point  of  reversal  is  +  4-5  D      A  +^4  5 
ons  would  therefore  make  the  eye  one  dioptre  myopic  Vhe 
actual  refraction  is  therefore  +  •{•,  D      Tf  th^  "'^.°P'^-     ^"^^ 
j;at.m  the  patient  ought  to  b^ab,:  t^reid  ^  Xi^  l^^^' 
If  he  ,s  under  atropin  a  further  correction  must  be  mide 
before  glasses  are  ordered.     Atropin  not  onlv  para  Ise     the 
nluS^Th:'    n^'- 'f 'bits  the  physiologici,  ^^Z  l^! 
Z  t^  1   D  I  ^'•'  ex,x>rience   to   be  equivalent   to 

about  1  D  ot  accommodation.  Hence  the  glass  which  should 
be  onlered  to  correct  the  distant  vision  a^ter  the  myd^  a  « 
has   passed  otf  is  +  2-")  D.  "\\ariatic 

.Similarly  for  spherical  myopia.     Supposing  -4  D  elimin- 
ates the  shadow   against  the   mirror  and  ^4.3   B  ^ZT. 
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(listmct  sliadow  with  the  iniiror,  wv  know  that  — 4-2")  D 
will  l(Mvc  the  eye  with  still  —  I  I).  Hi'ncc  the  rofniction 
under  ati-()|)iii  is  -  a-^.")  I).  The  coricction  for  atropiii  gives 
-(■>•:,'.")  Das  tlu' lens  which  coitcv-ts  distant  \  ision  without  a 
mydriatic.  The  tone  of  the  ciliary  muscle  is  i/ten  less  in 
myopia  than  in  hypernietropia  :  since  niyopi;  should  be 
uudci-  rather  than  over-cori'ected,  it  is  wiser  to  order  very 
little  more  than  the  atropin  corri'ction,  <  .<j.,  r>-5Din  the  above 
example. 

In  astigmatism  each  principal  meridian  is  corrected  separ- 
ately. When  one  meridian  is  ap])roximately  corrected  the 
shadow  assinnes  tin;  shape  of  a  band.  The  edge  of  the  band 
is  parallel  to  the  axis  of  the  corrected  meridian.  Even  if 
the  light   is  not  moved  in  a 

direction  accurately  at  right  ^.''\ 

angles  to  this  meiidian  the 
shadow  still  sei  nis  t  )  move 
in  the  same  direction.  This 
is  due  to  an  o])tical  illusion. 
\i  a  .straight  edge,  A  B,  is 
placed  obliquely    behind    a 

circular  hole  in  a  card  and  is  ^  '»•'  3 

then  moved  horizontallN'  in 
the  direction  of  the  arrow 
C,  it  w  ill  ai)])ear  to  be  mov- 
ing in  the  direction  of  the  arrow  D  at  right  angles  to  its 
own  edge.  The  shadow  is  most  sharply  defined  if  the 
mirror  is  moved  at  right  angles  to  its  edge,  i.e.,  at  right 
angles  to  the  corrected  meridian. 

The  results  are  usually  recorded  thus  (Fig.  244),  the  direc- 
tions of  the  lines  indicating  the  directicms  of  the  axes  : — 
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The  numbers  should  represent  wliat   the  surgeon  believes 
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in  astigmatism  is   ,s  m  h  H  f  !i  i    '^"■''^'""  ^^  ^^e  axis 

children  it  ma v  „  ^.nd  '''T'''"'^  u^"  '"''^'''''''  *"^'-  I" 
the  trial  fram  "and  r!  t  tl  ii  '  T."^  ''l'  T'^"""^  ^>''"^-  '" 
in  anv  direction  In  I ho^  ,  "°  ''^'^"^'  ^''■^"  ^^  "^^^^-ved 
required  wouW  be    ")  +  f^""'  -T^™  ^^^  —ting  lenses 

•sphere    combined    ^li^;  ^.^'^"^iT  ^'"'""' '  ^'^  ~~''' 

+  lo  D  sph.  -  -o.,-  t;; ,^   '^^'f'''  «^'«    vertical,    or 

1       ^        -.)  ^  cyl.,  axjs  horizontal;     (c)  +  1   B 

'''''^'  ?^  ^'  ^  '■'^■'-  '"^^'^  horizontal 
or -f  .3D  sph.  C  -  2  D  cvl..  axis  ver^ 
tical:  (c/)  +  2D  sph.-+l,5  D  cvl 
axis  6f>°  down  and  in,  c^down  and  out' 
accordmg  as  it  represents  the  left  or 
the  right  eye. 

The  shadows  in  regular  astigmatism 
are  not  always  easy  to  correct,  owing 
F,o.  245.  chiefly  to   differences  in  curvature    of 

the  periphery  of  the.  '"*  T''"^  ^^"  ^^'■"«*-     Usually 

pupil      From  thfea"^"'"'-'    "P^""">'   ''"'''    '^^   ^^'ated 

245)      In  eonioni    ^  "'"-''"^  '"  '^  ^iven  direction  (Fig 

at  he  Lr  of  ;rr  '  '"^"-"''^^  ^^''^'°^'  -^^  its  Ipe^c 
centre  ofTe  cornea  ZT  '"\  '""'"^  '''^^'^^  ^^^^^  the 
the  mirror  is  mo  "d '     ''""    '"    ""■^'    ^°""^  ^^s  apex  as 

tio^  in  itr  s::;; » '^  ^'^u^^^  ^^^^  •"  ^---  ^i- 

accuratelv  cTeeted  I    si'  '""^l"''-''  "'■^"  '   ^'»^^'  ^^»"«t  be 
J   i-uiucrea  b\    splienca    or  cvlindriral  Ur.-        u  ^ 

some  improvement  of  vision  mav  be  obtaTned  '      "* 

In  conclusion,  a  word  of  warning  must  be  dven'     Tf,» 
on  of  a  given  refrm-fio.  v>„  ..„.:„'       '^cgi^en     Thecorrec- 


""nofa,™„,™i™^,:s— ;:q",, 


-       -    -vvivillClV 


RETINOSCOPY 


481 


easy  or  fxtrenicly  difticult.  A  vast  number  of  refrnetions 
should  have  been  carefully  corrected  and  contirined  by  sub- 
jective tests  before^  a  surgeon  should  consitler  himself  justified 
in  ordering  glasses  without  supervision  from  an  c.vjK'rt. 
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KHKOUS   OP   REFRACTION, 

Myopia,  or  "  sliort  siglit,"  is  that  dioptric  condition  of 
the  oyc  in  which,  with  the  accoinniodation  at  rest,  incident 
parallel  rays  come  to  a  focus  anterior  to  the  lif,'ht-sensitive 
layer  of  the  retina.  Myopia  may  be  due  theoretically  to  any 
of  the  following,'  conditions  :^A.  Ahnornial  leii'rth  of  the  eye 
—axiil  m!i:>}iin.  B.  Abnormal  curvature  of  the  refracting 
surfaces— r«r)Y;/wn'  mi/opia  :  {a)  too  strong  curvature  of  the 
cornea  ;  {b)  too  strong  curvature  of  (me  or  both  surfaces  of  the 
lens.  (\  Abnormal  refractive  index  of  the  uwl\a~i„ilrx 
mijopia  :  (a)  too  high  index  of  the  cornea  or  atpieous  ;  (h) 
too  high  total  index  of  the  lens,  due  to  (a)  too  high  index  of 
the  nucleus  ;  (/3)  too  low  index  of  the  cortex  ;  (7)  both  these 
causes,  (c)  too  low  index  of  the  vitreous.  1).  Abnormal 
])osition  of  th(>  lens,  i.e.,  displacement  forwards.  E.  A  com- 
bination of  the  above  abnormalities. 

There  is  no  (piestion  that  increased  length  of  the  eve  is  the 
most  important  factor  in  the  high  degrees.  It  is  not  improb- 
able that  the  other  factors  are  of  more  imj)ortancc  than  is 
commonly  thought  in  the  lower  degrees.  This  view  is  sup- 
ported by  the  fact  that,  as  shown  by  actual  measurement,  the 
radius  of  curvatin-c  of  the  normal  cornea  may  vary  from  7 
to  S-o  mm.  ("urvatiire  myopia  occurs  commonly  as  a  factor 
in  astigmatism,  but  is  rare  as  a  cause  of  spherical  myopia, 
and  is  then  associated  with  disease  of  the  cornea— conicai 
cornea.  Index  myopia  is  seldom  seen  clinically,  but  it 
accounts  for  myopia  as  a  premonitory  .symptom  of  senile 
cataract,  when  it  is  due  to  increased  refractive  index  of  the 
nucleus  of  the  lens  ;  it  also  accounts  for  myopia  in  some  cases 
of  diabetes,  with  or  without  cataractous  changes  in  the  lens. 
The  increase  in  length  of  the  eye  aflfects  the  posterior  pole 
arid  the  ourrouading  area  ;   the  ])art  of  the  eye  anterior  to  the 
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equator  may  bo  abHolutoly  normal  {FiK-  --t'i).  In  most  cases 
tim  inyopiai.sof  low  (Icgrcc,  i.r.,  iiiitof)  ord  1)  (simple  myopiii). 
I^'ss  eommoiily  the  f-rroi  reaches  a  coiisiderahle  dej^ree  in  child- 
hood or  early  youth  and  increases  steadily  up  to  tvventy-tive  or 
more,  linally  amounting  to  15  to  2")  I)  or  more  (progressive 
invopia).  It  is  impossihle,  clinically  or  pathologically,  to 
draw  a  distinct  line  of  demarcation  l)et\veen  the  two  forms. 
In  low  myopia  the  only  symptom  may  be  indistinct  distant 
vision.     In  other  cases  and  in  high  myopia   there  is  often,  in 


Fio.  240. — HorizontHl  sections  of  cmmetropip  imd  myopic  eyrs  from 
the  same  patient  8uperp(jsed,  showing  the  identity  of  the  pre-eqim- 
torial  regions      (Heine.) 


addition,  discomfort  after  near  work,  due  largely  to  dis- 
proportion between  the  efforts  of  accommodation  and  con- 
vergence {rirle  p.  511).  The  eyes  are  unduly  sensitive  to 
light.  Black  spots  are  .seen  floating  before  them,  and  some- 
times flashes  of  light  are  noticed  ;  the  latter  may  occur  irre- 
spective of  any  tendency  to  detachment  of  the  retina  {li'le 
p.  355).  In  very  high  myopia  the  eyes  are  prominent,  the 
pupils  are  large,  and  the  anterior  chamber  appears  deeper 
than  normal,  probably  only  owing  to  the  dilatation  of  the 


4A4 


DISKASKS   OK   THE    KVR 


|i!! 


P"l"l-  I  l"n-  may  !.(>  an  a|.|.an'nt  .nnv.TK.-.it  .s.,„int  ,1,...  to  a 
arp-  n..uat,vr  n,v^\r  y  (,i,l.  ,,.  .-,;{..,.  \  ,,,„■  (livrrj;,,t  .stra- 
bismus may  1...  l,.,m.l,  .itlnr  nuicimitanl  ..r  airccti...'  o„|y 
oncryc.  Visi,,,.  may  l,,-  vory  [mer,  evoii  with  <()mH;ti„n- 
scotc.inuta  may  l>o  present,  l,..tl.  .•(■iilral  and  pcriphcial 

<)|)l,|l.alm(.sc(.|,i,.ally,  in  l,.w  mvopia  tlicrv  niav  he  a  (|mt<- 
normal  tnn.lus  ;  tl...  optical  .l,.},..!  will  „f  ro,;rse  l.e  notic<-<l 
cspiTially  on  examination  l,y  the  direct  method,  [n  th(> 
majority  of  ea.s.'s  of  moderate  myopia  there  is  a  -  mvopie 
cre,se(>nt  "  (I'laf.XVI.,  I-^.L').  This  isa  white  <.re.seent  at  the 
1  temporal  l.ord..r  of  th.>  d,.se  ;  verv  rarely  if  is  nasal  In 
l.i«l.er  d,-un-<.s  of  myopia  it  may  e.vtend' t.,  tlu-  upper  and 
lower  .orders,  or  a  eomph'te  rin«  may  l„.  formed  round  th.- 
<lise.  I  he  ere.seent  is  occasionally  ab.sent  ey,.n  in  ca.scs  of  hi.d, 
myopia. 

The  l.ulfTinu  at  th.'  po.s|,.rior  pole  in  hi-h  myopia  is  ealle.l  a 
posterior    staphyloma,      it    is   di.stin-ui.shal.lc'  clinically   only -'^ 
•V  Us  optical  an.l  patholoui,.al  ,.(f,,.ts.     The  ten,  should  n<;t    ' 
.e  n.se,    a.s  a  synonym  for  myopic  crescent  as  is  often  done. 
Optically    ,i|,st..rior    staphyloma    eau.ses    the    hi-Ii    error    of 
refraction,  and  the  e,lf,r,,s  may  be  actually  yisible  by  the  indirect 
■'"•thod  oxMng  to  the  presence  of  a  crescentic  .shadow  two  or 
tl-ee  disc  dianu-ters  to  the  nasal  side  of  the  disc  and  concentric 
^^.th    It   and    to   the   ehan^',-   in   course   of   the   retinal    yess,.|s 
(staphyloma     posticum     yerum).        l>atholoiri,.ally     posterior 
■staphyloma  caii.ses  dcfrcneratiye  chancres  in  the  ehorgid  and 
oyerlyiiiK  n-tina  :    th(..<e  are  commonly  described  as    •  myopic 
choroiditis.-   hut   this  term  should   W  abandoned   sinc^  the 
eonditK.n  is  non-intlammatory  an.l  .should   be  called  myopic 
f'horoido-retinal  atrophy.     The  changes  are  generally  limite.l 
to  the  po.st(>rior  pole  ami  the  surrounding  area  (Plate  XVI 
Fig.  :?).     Small  yellowish,  white,  or  pigmented  spots,  and  not 
infrequently    whit.-    branch..l    lines,    usually    horizontal     are 
found  at  and  around  th.-  macMila.    The  spots  coalesce,  forming 
irregular  ar.-as   which   may  extend  to  the  disc.     Patches  of 
choroidal  atrophy  aiv  common  n.-ar  the  di.sc  :  they  may  fuse 
\vith  each  other  an.l  with  the  myopic  crescent  .so  as  to  form 
a  rmg  round   the  disc.     Small  foci  occa.sionalh-  ..ccur  at  the 
periphery.     HK>morrhages  in  the  macular  region  arc  generally 
descr.he.1  in  high  myopia.     I  believe  them  to  be  rare  •   the 

apnpiaraneo  ^>f  o»-.r.ii  i>.„j~,„,-^i •  .  ' 

*'  "  '"'--1' Ji-'iiJ-feCjj  lo  \eiy  lieuii^'  niuiuiated 
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lint  the  sjjots  inidt'ijio  no  cliaiij.'c  tor  an  iiidctinitf  tiiiic  :  tlicv 
arc  |iiiil)al)l\'  <liic  to  liiitichcs  of  dilatfil  caijillarii's,  usually 
clundiilal,  rciidcicd  \i.sil)|c  li-,'  latcfact ion  of  flic  retinal  [liy- 
uii'nt  layer.  Tlic  ictinal  pi^'incnt  cpitliclium  often  loses 
nnieh  of  its  pi^inent  in  hiifh  myopia,  so  that  the  fundus  is 
tiirroid,  and  the  choroidal  vessels  are  well  seen  ;  this  condition 
is  not   inconsistent   witli  <;o(>d   vision. 

Ulack  specks  in  front  of  the  eyes  are  often  complained  of  in 
m\'oi)ia.  I)usty  viti-eous  opacities  may  he  visible  with  the 
o|ihthalmoscope  (//'/*  p.  !()!>),  or  in  hi;ih  myopia  larjie  tloatin<r 
streamers.     The    normal    muscii'    volitantos    are    seen    more 


BJHgmtnt. 


Kiii.  IM. 


RJ>igmtnt^  -• — 


Fit!.  -MS. 

Fic    247. — Diutrinniiiialio  liorizDiitiil  section  of  nornml  disc. 

Fi(i.  248.  -  l)irtt;raiiiiiiiitic  lidrizoiilnl  section  of  myopic  disc. 
.V,  imsiil  side  ;  7'.  tifiijioriil  side  ;  H.  Piiimrnt,  rctiniil  ]>\i:- 
in(>nt  c|)itliili\ini  ;  }{.  ri'tinu  ;  C/i.,  clioroid  ;  ■'''7.,  sclerotic. 
(Modiliid  from  Heine.) 

]ilainly  hy  myopic  than  by  other  eyes,  |)robably  becau.se  the 
ento|»tic  imaj^e  is  (generally  larjicr. 

A  rare,  but  serious,  change  in  the  fundus  is  a  small  circular 
claret -coloured  or  black  spot  at  the  fovea.  It  may  ap])ear 
(piiti'  suddenly,  being  accompani(Ml  by  great  diminution  of 
central  \isual  acuity  :  it  is  pi'obably  ilue  to  intrachoroidal 
hitmorrhage  or  thrombosis. 

Detachment  of  the  retina  is  liable  to  occur  spontaneou.sly 
in  h'gh  myopia  (rir/c  j).  355). 

Vt.'„j^^..  \f :.,    :.    ;-.    ii._    _ i i  i.  _    i. 

of   cases   increa.sing   ra])idly   during   the    first   two   decades, 
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rcmainiMK  constant  aftrrwanls  at   lo  to  If,  p,.,-  c.nt     as  cotn- 
|mn-(l  with  ;{o  ,„.,  ,.,.„t.  f„r  ..nimrtro|.ia  and  -)()  to  r,r,  |„-r  (..nt 
for  hy|MTn...|ropia    (Ki;;.   24!»).     As   n-ptnls   sc-x    tlu-iv   is   no 
(l.)iiht    that   the   hiirhcr  L'lad.'s  an- coinniorKT  in  w.,ni.-n  than 
in  nuTi.      Hi^rh   myoi.ia   is  as    coninion    ainon^'     peasants    as 
iunonK   th<'  (vlucatf.l   (hisses  who  ,|,,    niotv  n<'ar  work       It  is 
•l-nl.ffnl  if  n.-ar  work  is  a  ..„.«,.  of  n.vopia.  a  view  whirh  has 
•"■••"  I'-M  snuc  th.-  tin...  of  K.-pl.T.     Th.,-,-  is,  howcvr    no 
<  •"•l.t   that   It    has  a   (h-lHrrions  inlh.cnc*.  „pon  th.-  .lisrasc 
Ih.s  has  l„.(.n  att.il,Mfc(l  l.y   Don.lors  to  („)  pr,.ssnr.'  of  the 
•■xtiinsic  nm.s<.|,.s  upon  the  i;h,l,e  in  sfrony  eonver^.-neo  •    (l>) 
'nerease.l  n.trao.uh.r   pressure  from   vaseuhir  eonjrestion' .luo 
to  the   position  of  th<-  head;     (r)  eon^.'stion  of  the  fundus 
•■adin«  U,  soff,.nini,'  "f  the  tissues.    Aeeoinniodaf ion  has  lonL' 
H'.'t.  .nd...te<l  as  a  cause  of  .nyopia.     Many  facts  are  against 
this  \iew,  r.,f.,  (rOaeeoniniodation  occurs  much  more  frirc  ihlv 
H.   hypermetn.pia  :     (/,)   it   (h,es  not   increase  the  intra.K.ular 
P'VHsure,    (r)  it  d.M-s  not  affect  the  choroid  faither  hack  tlian 
the  (-(piator,  and  does  not  a(T<'ct  the  sch-rotic  at  all. 

The  mechanism   wherc})y  converpence  intlu.-nccs  th(>   pro- 
duction nf  myopia  is  fh(>  subject  of  many  th.-orics,  r.,j..  pre.s 


JaJwA 


Flfi.  24!!.--  Agr  ii.cidrncc  „f  ..nu  tropin.      (Herrnluiscr. ) 
Orilmiitcs,  p«TC'ciit.iK...s  ;    iihscissii'.  ages. 

sure  on  the  %ortex  veins,  increased  intraocular  tension  and 
so  on. 

Neither  accommodation  nor  convergence  alone  suffices  to 
explain  the  genesis  of  myopia.  There  must  be  s.mie  individual 
predisposition  which  j.rovides  any  such  accessory  cau.ses  with 
uuxantayc.ous    conditions.     There    is    ,,robablv    a    congenital 
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weakness  of  (he  sclcri.tir  Othci  tlici.iies  invoke  shortness 
of  the  optic  nerve  (eertiiiiily  false),  .s|.e.ial  eotiforinution  '  '  the 
skull  leading  1o  inen-ased  inter|)ni)illary  distanee  or  alteration 
in  the  |)ositioii  of  the  pulley  of  the  superior  ol)li(pie,  &e.  The 
\iew  that  nuKlcrate  and  hi^h  inyo|»ia  are  essentially  distinet 
diseases,  due  to  difTerent  eaus«'s,  is  probably  untrue. 

The  cause  of  the  myopic  crescent  has  j;iven  rise  to  much 
discussion.  It  is  |»r<)baf)ly  eon^i-nital  in  origin,  allied  to  other 
congenital  crescents  {liili  p.  374),  but  there  is  no  doubt  that 
it  may  'oecome  altered  by  the  conditions  obtaining  in  the 
invopiceye.  Anatomically  there  is  considerable  distortion  of 
the  i)apiila  in  myopia.  It  has  been  attributed  to  dragging, 
produced  by  the  development  of  the  posterior  staphyloma: 
whether  ( aiised  thus  or  not,  it  is  an  influential  factor.  Some 
authors  ascribe  the  crescent  to  this  cau.se  (<)istraction  crescent). 
In  well  marked  cases  th"  head  of  the  nerve  is  jjulled  over  to  the 
temporal  side.  The  retina,  including  the  pigment  epithelium, 
is  pulled  slightly  over  the  na.sal  edge  of  the  disc  (super- 
traction  crescent).  On  the  temporal  side  the  pigment  ejuthe- 
lium  sto]»s  short  at  a  variable  distance  from  the  disc  and  the 
choroid  is  atrophic  here  (Fig.  248).  This  part  ai)pears 
ophthalmoscoi)ically  as  the  crescent. 

The  fact  that  the  crescent  may  be  absent  in  high  myopia 
and  is  often  present  in  low  militates  against  the  view  that  it  is 
cau.sed  entirely  by  traction.  It  is  not  due  to  accomnuxlation 
for  the  same  reasons  that  myopia  is  not  caused  by  this  factor. 

As  regards  progiums,  low  or  moderate  degiees  of  myopia 
(up  to  o  or  ()  I)),  unless  occurring  in  ymmg  children,  have  a 
good  j)rognosi8.  They  arc  not  likely  to  i)rogress,  and  in  some 
of  the  conditions  of  civili.sed  life  they  may  even  be  an  advan- 
tage to  the  individual.  The  same  condition  in  a  child,  before 
the  age  of  schooling,  is  of  grave  ])rognosis,  becau.se  it  is  almost 
certain  to  progress,  so  that  in  a  few  years  there  may  be  1(>  or 
ir»  1)  of  myopia,  accompanied  by  serious  fundus  changes  and 
defects  of  vision.  The  jtrognosis  in  high  degrees  of  myojna  is 
always  grave.  It  must  be  judged  by  the  acuity  of  vision 
after  correction  and  the  condition  of  the  fundus.  In  all  cases 
there  is  some  danger  of  retinal  detachment  occurring. 

Tmitrmtit  consists  in  wearing  suitable  correcting  glasses 
and  attenticm  to  the  hygiene  of  the  eyes.  Each  case  must 
be  considered  on  its  merits. 
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Ah  rej^anls  the  ordorinj;  of  glasses  i„  ,„v.,piu  ov.tv  surgeon 
agrees    that    nn,npu,    ,n,,s,   „,, r  hr   unr-rornrU,l.   "opinions 
<l.f  cr  as  to  .leta.ls.      In  low  n.yopia,  up  to  '.  or  .i  1^    v.,un. 
<M.  .Iron  .■xcopted),  no  l.ann  is  clone  l.y  ordering  the  full  ,iis" 
t.    t  eorrc-efon  for  constant  use,  l.ut  if  it  is  ,lo.,e  the  patient, 
nu  t  he  uarned  not  to  hold  near  work  eloser  than  oclinarv 
H'adn,g  .l.stanee.     Many  surgeons  ord.-r  glasses  weak,.r  by  2 
nr  .{  I     for  near   work.     This   has  the  effeet  of  n.akin-    the 
patu;nts  art,(i<.ially  presl.yopie,  /...,  if  th.y  hold  the  ^:.CZ 
<uhng  d.stanee  they  exert  1  o-  .S  I)  less  aeeon.uu.dation  than 
an   emn.etrop.e    p,.rson   would   do,    or  than   th.-y   theu,selves 
»ou  ,1  do  ,f  .veanng  full  eorre..t,on.     Many  patients  are  more 
c.nfortahle  for  near  work  uith  the  weaker  glasses  ;    others 
f  •:^<7-  •••■"'•ft.     There  is  no  .louht  that   the  principle  is 
;-•-;-)  i.ou,  the  fallacy  that  aeeonunodation,  ;..,,.,  Ls  a 
Hetenous  effect  upon  „,yopia.      „,.t  there  are  some  inherent 
J-t.ons  ,o  the  weaker  glasses.     The  patients  often  bring 
h       work  closer  than  reading  distance.     As  far  as  aecon.n,: 

than    ^,th  the  strong,   but   mere  accmnnodation  is  of  little 

In  oHl,.,  to  read  at  rea.hng  di.stance  there  nn..st  1  e  sonu-  con- 

vorgenee.      [f  the  artificial  presbyopic  c.orrection  is  given  no 

st.muat.on  to  converge  is  supplied  b,   the  act  of  a^.onnuo- 

■t.on    so  that  n,  order  that  physiologieal  n.p.ipcu.ents  n.av 

atrs  ,ed  the  v.sual  axes  should  be  paralhl     This  can  onlv 

-m-Ked  b,cou,bnungthe  ,lasse..  with  prisu>s,  bases  in  (n-/. 

P-  .>1-).       ft  the  work  ,s  held  too  n.-ar  still  mor,.  conver.rence 

■s  mpured,  and   the  argunumts  apply  .still  more  strongly 

I"  Scm-ral,  m  low  .nyopia,  the  full  .•orr.Htion  mav  be  ord'ered 

W  constant  use,  with  minute  instructions  as  t<.-near  wo 
•'     the   ev..m    of  any  .li.scomfort    bei„.  experienced     weaker 

l^asses  should  be  ordered  for  near  w..k,.lpeci:vi;tl 
loadmg  and  s.nving.   &c.,   is  en-a-ed  i„ 

rn  high  myopia  it  is  wise  ai;.us  slightly  to  under-correct 
o^ en  f..r  distance,  a.ul  the  sau,e  or  still  weaker  gla.ss.-s  n,av  be 
ordered    or  near  work,      fn  the  highest  grades  th?.  patien    o  ten 

sees  best  w,thgla.s,ses  which  are  decidedly  w,^.d<erha^thf.d 
correctu.n  :    he  should  be  allowed  to  choL  tho  c      e   p    f      ' 

One  rea.son  ,s  that  the  .strong   nu'm.s   gias.ses  very  m     k    llv 
dmumsh  the  s.ze  of  the  retinal  in.ages  and  n.ake"  the  .      !   • 
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Ijright  and  clear.  The  retinal  imajzes  are  diniinislied  liecaiise 
the  filasses  have  to  l)e  worn  farther  tiom  the  eye  than  the 
anterior  focal  plane  (ri'lr  p.  41):  glasses  for  liijih  myopia 
should  therefore  he  made  to  fit  as  close  to  the  eyes  as  possible. 
The  verv  bright,  clear  imapes  are  uncomfortable  liecause  Ihe 
retina  is  unduly  irritable.  ))rol)ii()ly  owing  to  the  fact  that  it 
lias  become  accustomed  to  laige  indistinct  diffusion  images. 
Moreover  much  artificial  astigmatism,  and  therefore  dir.tor- 
tion  of  th(>  image,  is  produced  by  looking  obli<|uely  through 
.strong  glasses  :  it  is  found  to  be  mo.st  disconcerting  to  tho.se 
who  begin  the  use  of  glasses  or  iiave  them  much  strengthened 
late  in  life.  A'ery  short-sighted  |ieo|>le  get  into  th(>  habit  of 
turning  the  head  rather  than  the  eyes  to  avoid  looking 
obli(juely  through  tlie  glasses.  Some  high  myojies  can  find 
their  way  about   itnich  better  without  any  glas.^^es. 

In  vei'v  higli  myopia  the  i('(piisite  amount  of  coiuergence 
for  near  work  may  i)e  impossible.  Heading  and  other  near 
work  then  becomes  ))ureiy  uniocular.  (Jenerally  one  eye  is 
better  than  the  other,  and  this  eye  is  always  used.  The 
eiTort  to  maintain  convergence  under  impo.ssible  conditions 
is  soon  given  u|i,  which  results  eventually  in  the  disused  eye 
becoming  divergent.  There  are  otner  factois  which  tend  to 
cau.se  «iivergent  strabismus  in  myoi)ia   (/•/'/(    p.  542). 

As  regards  hygienic  measures  in  myo|)ia,  especially  in  the 
young,  near  work,  apart  from  being  held  in  the  proper  posi- 
tion, must  be  restricted.  Tt  is  partic\ilarly  impoitant  tliat  it 
should  not  be  done  too  contitniously.  More  work  can  be 
done,  with  less  harm  to  the  eyes,  by  the  interpolation  of  fre- 
(pient  short  intervals  of  rest.  Ft  is  best  to  give  pircise  instruc- 
tions as  to  the  amount  and  distiibution  of  near  work.  The 
illununi'.tion  nuist  be  good,  but  not  too  biight,  and  it  should 
conu'  from  behind  and  beside  the  pati<'nfs  head.  If  the  light 
is  bad  thei'(>  is  a  strong  tendency  to  biing  the  book  or  work 
closer  to  the  eyes  in  order  to  enlarge  the  retinal  image.  Read- 
ing in  bed  and  stooping  o\(>i'  near  \\ork  must  be  foibidden 

If  the  eyes  are  irritable,  or  the  n)yo|)ia  is  progressing,  com- 
plete rest  is  iir.i)ei'ativ(v  Atropiii  should  be  instilled  once  a 
day  for  a  prolonged  period,  tonics,  cspcciallx  iron  and  arsenic, 
should  b(>  given,  and  a  change  of  air  to  the  country,  w  ith  ]>lenty 
of  healthy  exercise,  is  desirable. 
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myopia  of  24  D,  its  loi.trth  will  be  about  'M  mm.  (rtdr  j).  495). 
If  th(!  cry.stallim'  lens  of  kucH  an  v\v  is  icmovi-d,  parallel  rays 
will  be  focussed  upon  the  retina  without  the  intervention  of 
any  correetin<r  len.s,  and  the  letinal  images  of  distant  objects 
will  be  larger  than  tliose  of  the  emmetropic  eve.     Hence  the 
extraction  of  the  lens  has  been  strongly  advocated    in  hiL'h 
myopia.      In  completely   successful   cases  the  improvement 
IS    enormous.     The    operation    is,    however,    attended    with 
grave  dangers.     The  eye  \\ith  high  myopia  is  a  diseased  eye, 
which  withstands  oin-rative  measures  badlv.      The  vitreous  is 
likely  to  be  fluid  and  to  contain  opacities.      The  retina  and 
choroid  are  probably  diseased,  and  the  tendency  to  detach- 
ment of  the  retina  is  increased  by  operation.     No  dogmatic 
rules  can  yet  be  given  for  the  operation.    I  am  guided  by  the 
following    principles.     (1)    Only    young    i)atients    should    be 
operated  upon  ;    (2)  the  operation  should  be  di.sci.ssion  without 
sulwequent  curette  evacuation  unless  it  becomes  imperative  on 
account  of  tension  :   (.•})  there  mu.st  l)e  at  least  lo  I)  of  mvoi)ia 
(4)  the  fundus  must  be  fairly  healthv  :   (5)  one  eve  onlv  mu.st 
be  operated  upon.     The  operation  might  b(>  performed"  under 
less  favourable  circumstances  if  vision  was  so  bad  as  to  be 
useless,   but  such  cases  are  rare. 

Hypermetropia  (SipK-^Hnpempia)  or   ■  far  sight  '•  is  that 
dioptric  condition  of    the  eye  in  which,  with   the    accommo- 
dation at  rest,  incident  parallel  rays  come  to  a  focus  ]io,stcrior 
to    the   light-sensitive  layer  of  th(>   retina.      Hvpermetropia 
may  be  due  theoretically  to  any  of  the  following  ctrnditions  • 
—.4.   Abnormal  shortness   of  the   e\e-^,.,7V//  Inijnnmtropia 
R.  Abnormal  curvature  of  the  refracting  surfaces-  r«/vY//iOY 
hi/pcrrmtrofia  :   (a)  too  slight  curvature  of  the  coi'iiea  ;    (/>)  too 
slight  curvature  of  one  or  i)oth  surfaces  of  the  lens      r    Ab- 
normal refractive  inde.x  of  the  media-    unlrx  Inip,  nm tropin  ■ 
{a)  too  low  imlex  of  the  cornea  or  aqueous  :    (h)  too  low  total 
index  of  the  lens,  due  to  (a)  too  low  index  of  the  nucleus 
(0)  too  high  index  of  the  cortex,  (7)  lioth    these  causes  •    (r) 
too  high  index  of  the  vitreous.     D.  Abnormal  ])osition  of  the 
lens,   i.r..  displacement   backwards.      E.  Ab.sence  of  the  lens 
aphnkm.     F.  A  combination  of  the  above  abnormalities 
As  m  myopia,  the  chief  factor  in  clinical  hviermetropia  is 
abnormality  in  the  length  of  the  eye  :    in  this  case  the  ev.^  is 

too  whnrf  Tt    .».,..*    l.„   ...i  i      ■       .  ..  .  •' 

"    '""-'•    "t'  i  ";:!;;;;:.;i;;i  Tii.it  ei   .-^iiiiiii  e\t',   ((louuil 
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too  short,  is  not  necessarily  hypermetropic,  since  there  may  be 
uniform  diminution  of  all  the  parts.  This  is,  perhaps,  most 
easily  understood  if  a  diagram  such  as  Fig.  28  is  considered  ; 
if  such  a  diagram  is  uniformly  diminished,  e.g.,  by  photography, 
the  parallel  rays  will  still  come  to  a  focus  on  the  retina.  As 
a  matter  of  fact  hypermetroi)ic  eyes  are  alnK)st  invariably 
also  smaller  than  normal,  a  fact  which  is  of  great  jjathological 
importance  (vide  p.  274). 

Curvature  hy])ermetro])ia  occurs  commonly  as  a  factor  in 
astigmatism  :  it  is  almost  unknown  as  a  cause  of  spherical 
hypermetropia.  Index  hypermetro])ia  accounts  for  the  hyper- 
metropia  of  old  age  {vide  p.  53),  and  it  is  to  be  attributed 
to  increased  refractive  index  of  the  cortex  of  the  lens. 

Hypermetropia  larely  exceeds  (i — 7  D,  whicli  is  equivalent 
to  a  shortening  of  the  optic  axis  of  2  mm.  Individual  cases 
of  much  higher  degrees,  without  other  anomaly,  such  as 
coloboma  or  microphthalmia,  have  been  recorded — \\\>  to  24  I). 

In  the  j'oung  the  condition  may  cause  no  sym])toms.  When 
symptoms  are  present  or  arise,  they  are  chiefly  referable 
to  the  abnormal  amount  of  acconmiodation  which  these  eyes 
are  subjected  to,  and  to  the  lack  of  consonance  between  accom- 
modation and  convergence  (vide  p.  511 ).  As  has  been  iiointed 
out,  the  healthy  youth  has  an  ample  reserve  of  accommoda- 
ti«m,  and  if  he  ha|)i)ens  to  be  hypermetropic  he  accommodates 
for  distant  and  near  objects  without  being  conscious  of  the 
act.  If  he  is  weakly  or  does  much  near  work  the  perpetual 
overaction  of  the  ciliary  muscle  is  likely  to  produce  symi)toms  ; 
the  condition  is  often  called  accommodative  asthenopia  or 
"  eye-strain."  The  symptoms  are  noticed  chiefly  after  read- 
ing, sewing,  &c.,  es])ecially  in  the  evening  by  artificial  illumi- 
nation. The  eyes  ache  and  burn ;  they  may  feel  dry,  so  that 
blinking  movements  are  more  frequent  than  usual,  or  there 
may  be  lacrymation.  The  conjunctiva  and  edges  of  the  lids 
become  red,  and  actual  bie])haritis  may  be  caused.  If  near 
work  is  jiersisted  in,  headache,  usually  frontal,  comes  on. 
Typical  migraine  may  occur. 

In  young  children  hypermetropia  is  a  predisposing  cause 
of  convergent  .strabismus  (q.r.).  In  all  cases  latent  conver- 
gence is  often  found  in  hyiiermetropes,  though  other  fornis 
of  heterophoria  may  occur  (vide  )).  543).  The  ])resence  of 
hetero]ihoria  increases  the  tendency  to  headache,  &c. 
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In  .1....  patM.n,.  MO  syn.pt.wns  ,„ay  In-  .ans,..!  ,.„til  th. 
•m  ,  of  a,..o„nn..,laf„M,  l.as  .li.uinislu.l  f.  thv  oxfont  that 
he  far  ,.n.  ,s  lK,.,Hl  ,lH.  nu.,,.  <>f  ,.on.f.,Hal.l.  n-a.lin,  cl^ 

,r    ■  'f.    ."'■  \      :  "•  '"'  '"■'''  f-'^'—f^tha,.   usual  in 

< '     o  h.  s,.,-„  dearly       Th.  .n.at..,-  tlu-  ,I,.,mv.  <,f  l.v,..,- 

H   HP,,    H,.    sooner  u ill    this    syn,pt.,M,     anse.      fn    ot'h.r 
"ohLs,   apparent     pr.-sl.yopia    <.onHn,.n,.,>s    at    a,.  ..arher  a<.. 

h'.n   usual.      It     M.ust     he    .antully   home     i„     nmul     that 
l>>^l.mnetrop,a    predisposes     t,.    .laueon.a     (>,,-.)    in    ehlerly 

Ophthah,H.scopi..ally   th,.    fundus    n,ay   exhihit    n..   al.n<.,- 

naht         A  hn.ht  ,v(lex,  su^.^.tin.  the  appearan,,.  of  watered 

Ik,  IS  eonnnom.r  u,  hypern.etrnp,e    than    in  ennn,.tr,.pie  or 

V;l--  -yc-     'n.e  u.feri,.r  ereseent   is  also  n.ore  ..onn.Ion  in 

0  ual  vessels.      In  son.e  eases  op,i<.  „,.,ui(is  is  nearJv  sinu- 
lated— pseudo-papiljitis   {ri>/r   p    ;j(i4) 

Anaton.ieally  the  eye  is  shorter  than  norn,al  in  hvper- 
■"•■trop.a:  ,t  ,s  also  usually  su.aller.  The  ..han^es  are  not 
7.'"'-;'  to  the  post-e,uatonaI  s,.,n.ent  as  in  m^.pia      C 

-motor  oi  the  eornea    is   often    redueed,  and  regular   Ji". 

■  atrsn,  rs  .-onnnon.     The  ant<-rior  ehanduT  is  shallower  tlwm 
normal,  .nnng  partly  to  the  nornud  si.e  of  the  lens  (,.>;.  p 

.on  that  ,lu.  cuvular  (ihres  of  the  .-iliarv  nn.sele  are  hv,  or- 
n,jh,ed,    the    n,eri.li,>nal   at.ophied,    in    hypern,etropia  ' 'So 
-tonu.d^^^ 

Tlu.n,.jv^l,ornareahnostinvana.>ly    hypermetropie  (mean 
-  .    I)).        n  the  Inst  deearles  of  lif..  ,!,,    hypermetr,  pia  eurve 

als  rap,dl,,reM,auun.  at  about  5<  per  eent.  after  he  tuen- 
H'th  year  (Im,v  _>4..).  Hyperuu.tropia  shows  no  pn^iil,.,  ,  n 
or  e.ther  SOX       It  is  a  well-known  fa,.t  that  savages  are   .s    Z 

h.vpennetrop.e.     Th.e  higher  u.annnals,  espec^dlv  the  \^rZ 

\ora,  are  hypermetropic. 

VniTuu!   """"7V"    '"•"^•■'"""^   "'•'    —tin.    .lasses. 
Lnl.ss   there   are   d,.hnite   symptoms   there   is   no   re.son   for 

Id  people  the  hypermetropia    mu.st    he  eorreeted  for 

,'■":" '\'      l'"'    "•'''"'•"•>•    l>''*^sl,yopic.    eorredion    nn.st    .... 

•tuue>i    .0  tr.e   i.s  permetropie   eonvction.  l,u(    eare  should    he 
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tiikon  that,  these  eases  are  rather  under-  than  over-corrected 
(rifli    )).  r)(H). 

In  young  cliildren  the  re<iuisite  correction  is  estimated 
under  atropin,  continued  if  possible  hy  subjective  tests.  The 
correction,  allowing  for  the  effect  of  atropin  upon  the  tone  of 
tlieciliary  uuiscle  (ride  p.  479),  is  ordered  for  constant  use  or 
only  for  near  work  according  to  the  severity  of  the  symptoms. 
If  the  degree  of  hypcrincMopia  is  high  the  use  of  the  gla.sses 
may  Ik-  commenced  while  the  child  is  .still  unoer  the  inlhience  of 
atropin.  In  older  patients  with  high  hypermetropia  it  is  o'  en 
unwise  to  order  the  full  correction  at  once.  The  ciiir.ry  mu.scle 
has  hecn  overworked  so  long  that  complete  relaxation  does 
not  occur  innncdiately.  If  the  full  correction  is  ordered  tlu; 
eye,  with  its  contracted  ciliary  muscle,  jJu.s  the  glass,  is  made 
myopic  :  the  patient  cannot  see  clearly  at  a  distauce,  and  is 
liable  to  diseard  the  spectacles.  In  the.si-  cases  rather  more 
than  th(^  amount  of  manifest  hypermetropia  should  b(! 
oi'dered.  The  patiei.t  is  tokl  to  return  in  three  or  six  months, 
when  stronger  glasses  are  ordered,  and  so  on  until  the  full 
correction  can  be  borne  with  comfort. 

Astigmatism  is  that  condition  of  refraction  in  which  a 
point  of  light  cainiot  be  made  to  produce  a  punctate  image 
upon  tlu>  retina  l)y  any  s])herical  correcting  lens.  The  varieties 
of  regular  astigmatism  have  been  already  enumerated  (riile 
1).  4(5). 

Regular  astigmatism  the  only  form  which  permits  of 
optica!  correction,  invariably  jjioduces  greater  or  less  defect 
in  visual  acuity.  It  is  particularly  liable  to  cause  the  worst 
forms  of  asthenopia  or  '■  eye-strain  "'  ;  the  asthenoina  in  these 
cases  is  only  in  ])art  accommodative.  It  is  often  wor.se  in  the 
lower  degiees  of  astigmatism  than  in  the  higher.  This  is 
])robably  due  to  the  eye  enck'avouring  so  to  accommodate  as 
to  jnoduee  a  circle  of  least  diiTusion  (ridr  p.  4"))  upon  the  retina. 
Aching  of  the  eyes,  severe  headaches,  and  tyi)ical  migraine 
are  complained  of  :  the  eyes  ciuiekly  become  fatigued  with 
reading,  and  the  letters  are  described  as  '•  nmning  together."' 
Regular  astigmatism  is  usually  a  congenital  defect,  due 
in  mor*^  i)art  to  difference  in  curvature  of  the  cornea  in  differ- 
ent meridians.  It  must  be  remembered  that  frequently  the 
cornea  is  not  alone  at  fault.  Corneal  astigmatism  may  be 
nicreased  or  partially  corrected   by   lenliculai   <t,-<iigi»irttinui  : 
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henoo  the  ,.u-th,Kls  for  oonecting  asti.n.atis.n,  su.l.  as  the 
oilthal.noMu.tor.    &c.,    whid,    arc    whollv    ,|,.,  .n-lent    u,  o n 

Uegular  a.stig.natisni  may  be  trau,„atie,  f„II„wi„.  a  vv,.und 
usually    ,.u,.,,eal.    in    the    e..nu...-.sele,.a!    n.argin.  't  .  ni 

t.  action  of  the  sear  eauses  flattening  of  the  eornea  in  he 
merKhan  at  right  angles  to  the  woun<l!  The  astig  n  is  d  : 
to  this  cause  continues  to  alter  for  nlan^-  weeks  after  he 
mjtjry;  ^  ^^at  glasses  should  not  he  ordered  for  at  lit  1 

Trratmcnt.~In    all    cases    in    which    asti^matisn,    causes 

as  henojuc  syn.ptoms  the  full  correction  shouhl  hc,rd3 

..constant  use,  i,..   both  for  distant  and  near  viscn      If 

h     e  ,s  a  h.gh  degree  of  hypernu.tropia  or  nn-pia,  associate 

uith  a  low  degree  of  astig.natisni.  th     effect  of  the  evIindcT 

upon   distant   vision   should    be   tested.     If   it   produce     no 

ST  f  '^^TZ^'  -"•>'«  ^Pherical  glass^t^dd  Z 

ned   hrst.     It   should    be   remembered   that   glasses   placed 

o  ore  the  eyes  only  correct  the  refraction  accurate  v'".„ 

vhe^niie  :::■  ri  ''rf'  ^'""  •"•^•^^'  -"^-  -^  ^l  le^ 

pn  ms   and  f  uther,  the  lenses  are  tilted  relatively  to  the  eves 

^^pJi  ncal  lenses  the  astigmatic  effect  is  considerable  and  mav 
easily   counteract  or  double  the  effect    produced    by  a  u"ak 

are  seldom  of  much  use  when  combined  with  high  spheres 
In  low  astigmatic  errors  the  instruction  as  to  the  use  of 
g  asses  depends  upon  the  amount  of  asthenopia.  The  li^ 
he  discomfort  experienced  may  not  be  worth  the  trou  I 
of  wearing  glasses  constantly.  In  these  cises  tho!  .  m 
orlered  for  near  work  only:  and  if  th^fTo'S  ,•:;'' h: 
SC   the  advice  should   be  given   to  wear  ^h^m   e!^ 

Aphakia  is  the  condition  of  the  eye  when  the  crystalline 

ens  h.s  been  removed.     The  eye  is  extremely  hy^eZ^.  " 

If    t  was  emmetropic  or  had  only  a  low  gnule  o    anie  r     h 

befcrre  removal  <,f  the  lens.     The  hypermetropia   as  es  i m      d 

;?:.;:irr!!' jf  ^"^  -i--' «"-  --  m  ti  usi  JS!::' 

'~ ■  "  "'    '  ^  "  '^^'"^  ^^  ^  ''  '^«  l^reviousiy  emmetropic. 
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Tlu'  ()i)tiiiil  (H)ii(litu)iis  of  tin-  upliiikic  (•>•<•  an'  very  simple.  It 
cDUsists  of  11  (uirvcd  surface,  tlic  roiiic.i,  s.-piiniliiiK  two  iiiediu, 
iiir  ivnd  vitreous,  of  (litT<'ivut  r.fnict  ive  iiidic's.  KtiowiiiK  tlio 
i.i.lius  of  cuivaturv  (8  iiiiu.)  utid  tl..'  ivfnutivc  iiidic.'s  (I  and 
1  •:$;{)  it  is  easy  to  calculate  th.^  focal  distances.  TIk'  anterior 
focal  distance  is  2:5  mm.  and  the  posterior  :U  lum.,  as  compared 
with  115  mm.  and  23  nun.  respectively  for  tl.e  normal  eye.  If 
the  aphaki  •  eye  were  tU  nun.  long  parallel  rays  falling'  on  tho 
cornea  would  bo  brought  to  a  focus  on  the  retina  and  no  (H)rrecting 
glass  would  be  recpiired  for  distance.  It  is  easy  to  calculate  the 
iHiiount  of  axial  myopia  of  a  ])hakic  eye  which  is  31  mm.  long. 
It  has  been  already  pointed  out  that  in  the  phakic  eye  1  nun. 
of  elongation  is  equivalent  to  an  axial  myopia  of  3  D.  Thero- 
fore  an  elongation  of  31      23  mm.,  i.e.,  H  nun.,  ('([uals  24  1)  (ride 

p.   490).  . 

The  retinal  image  of  the  aphaki<-  ey<'  is  about  t)ne-thn-d  as 
large  again  as  the  emmetroi)ic  ivtin.d  im  gc.  Henc.-  vision  of 
(i/()  with  a  correcting  glass  aft.r  extractio.i  is  not  ((uite  as  good 
as   it  seems. 

Aecomiiuxlation  is,  of  course,  lost.  Tho  anterior  cham- 
ber is  deep,  the  iris  tremulous,  and  ihere  is  oftenacolobomaof 
tlie  iris  upwards.  In  easi's  of  doul)t  as  to  the  absence  of  tho 
lens  the  Purkinje-Sanson  relle.xes  from  the  lens  stii^aces 
should -be  sou<;ht. 

With  the  ophthalmo.scope  opacities  will  probably  be  found 
in  the  pui)illarv  area,  consisting  chieHy  of  remnants  of  the 
lens  capsule.  They  should  be  examined  by  obliinie  illumina- 
tion, by  the  mirror,  and  by  the  direct  method.  If  they  are 
dense,  discission  is  indicated  before  atteini)ting  to  correct  the 
refraction  :  if  they  are  slight,  the  advisability  of  needling 
depends  upon  the  amount  of  vision  obtained  with  correction. 

In  addition  to  the  hyi)ermetro])ia,  there  is  always  some 
astigmatism  in  those  eases  in  which  a  corneal  or  corneo-.scleral 
section  has  been  made.  If  the  section  is  in  the  upper  part  of 
the  cornea,  the  astigmatism  is  agains.  the  rule  ;  i.e.,  the  cornea 
is  flattened  in  the  vertical  meridian.  The  astigmatism  usually 
amounts  to  2  or  3  D.  It  gradually  diminishes,  fairly  quickly 
at  first  and  very  slowly  after  the  first  few  weeks,  as  the  cica- 
tricial tissue  in  the  scar  contracts. 

Trattmct. —The  refractive  error  is  determined  by  retino- 
seopv  and  bv  subjective  tests.  The  ophthalmometer  may 
afioixl  help  in  these  cases.    Great  patience  is  otten  necessary. 
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for  til.-  |.afi..,it.s  ,1,,  not  ,va,lily  acnnunndatc  lli,.|ns<.lve.s  to 
;'."'  '"■''  "l""'^''  '"'i.litiotis.  A  1(.  ,„■  I  1  I)  ,,,„v..x  lens  com- 
'""<•'•  ^Mth  a  +  J  nr  +  ;{  I),-v.liM,l..r,  axis  l.ori/.mta!,  .s  al,„ut 
""'  <<-mTti.„i  usually  i,.,,uii(.,l  (,„■  .listann-.  TIk-  sphc.v 
must  I,,,  st.nuu T  In  4  !>  In,  n,.ar  unrk.  A  small  a.nouut  „f 
tals,.  a<c..uuu...lat,<,n  can  l.r  ..l.taJiicd  l.v  slijrl,tlv  altmn.r  the 
.  .Stan  of  ,|„.  uIhss  from  tl,,.  ryv.  fl,,.  .ornVtint;  glL.ses 
«I..M,I.I  not  l...  onlr.v.l  carlirr  than  six  weck.s  aftcT  the  oncra- 
tM.n.  Loth  on  a.a..uMt  of  th.-  n.-rcssitv  of  icstin-  the  eve  ami 
'"■••.Mise  the  astigmatism  changes  lapidlv  during  the  first  few 
uceks. 

if  one  eve  only  has  been  operated  upon,  the  (,ther  hein<' 
eataraetous,  reversihl,.  speeta.^le  frames  mav  he  ord.-red  In 
them  the  bridge  ,s  horizontal,  so  that  when  the  di,stant  -dass 
IS  hemg  used  (h,.  ,„.ar  glass  is  in  front  of  th..  ..ye  uhieirhas 
"ot  l.e..n  operated  upon,  and  rin  n  rs,i.  lieversihle  franu's 
iiowever,  never  lit  very  satisfactorily. 

'I'!"'    aphaki..    eye    is    specially    liable    to    ervthropsia    (</ r  ) 
and   should   therefore   not    be   expo.scd    to    verv    bri-rht    light 
Anisometropia  is  the  condition  in   which' the  refraction 
ot    the   two  eyes   shows   a   considerable   dillerenee.     A  slight 
dni(  rence  rs  very  common.     'I'he  condition  may  cau.se  asthe- 
':'>1'"'  symptoms.     All  xari..|i,.s  and  .legn'.'s  of  a.n-sometropia 
oc.mr.      in  the  lo\Ncr  grades  tlure  is  usuallv  l)im.c.dar  vision 
thouuh  ,t   ,s  imp,-rfect.      In  the  higher  grades  it  is  in^p„,s,sil,lo 
without    correction,     \ision  is  then   unio.i.lar,  and    thm>  i.s 
some  dang..r  of  the  •■ye  whi.'h  is  m.t  used  becoming  .livergt^t 
It  one  ..ye  is  n,.arly  emmetropic  and  tin-  other  mvopie"  tho 
termer  may  m  some  cases  be  used  for  di.stant,  the  latter  for 
near,   \isi()ii. 

7'/vr/^/^//^— Cnnvction  ,,f  anisometropia  otTers  maiiv  diHi- 
enlties.  It  has  already  been  mentioned  that  if  eorreeting 
glasses  are  placed  at  th.- anterior  focal  plane  of  the  eye  the 
retinal  imag..s  are  th.-  .sam.'  ,siz,.  as  th.'  emm.'tropic 'retinal 
imago.  In  practice  the  glasses  are  farther  from  the  eyes 
(  onse.,uently  with  c.nvex  glas.ses  the  retinal  imaae  is 
enlarged,  uith  concave  .liminished  In  hiL'h  irrad.^s  of  a'niso- 
metr..|.).a,  tlu'ivfore,  the.v  will  be  a  considerable  differ- 
ence in  the  size  of  the  retinal  images  of  the  two  eves 
Patu-nts  find  it  dim.M.lt  or  iinp.)ssibl..  to  fuse  these  sharp 'but 
iiiVi-i.^c   niiaucs.      ,\i( ...  ...         .        . 


ntnner  on  I.M)k 


nu 


obli.piely  through  the 
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.'lasses  the   prisiiiiUic  ctTcct   and   tlic  distortion  arc  difTcrcnt 


in    tlic   two    eves,    cn'ruicin't    the   disc  onifcrt. 


No   universal 


iilcs  can   l)('  yivcn   for  the  nhis 


wliich  should  !)(•  ordered. 


'I'Ik^  folio\\in<;  siiimestions  will  pMieiallv  lie  found  to  work 
w.'ll  :  — 

If  tile  dilTerence  between  the  tuo  eyes  is  less  than  4  I),  the 
full  eorreetion  should  he  ordered  for  constant  use  ;  tiiey  should 
he  perseverinKly  worn  for  at  least  six  weeks.  If  still  they 
cannot  he  borne,  it  will  probably  be  necessary  to  correct  onlv 
the  less  anietropic  eye  for  dis^tance. 

In  |)atients  of  less  than  twelve  years  of  a^'c  the  full  correc- 
tion should  also  be  ordered  for  constant  use,  even  if  the  dilTer- 
ence is  fireater  than  4  I).  The  more  anietropic  eye  should  i)e 
exercised  alone,  as  in  cases  of  concomitant  strabismus  (rulr 
p.  .■)40).  Very  often  the  treatment  will  fail,  but  it  should  be 
tried  in  the  interests  of  binocular  vision.  It  is  almost  certain 
to  fail  in  older  patients. 

When  the  full  correction  cannot  be  worn  constantly,  bf)th 
eyes  can  often  l)e  made  to  work  together  in  comfort  for  near 
work  by  making;  each  eye  artificially  presbyopic  to  the  extent 
of  half  the  difTerenco  between  the  two  eyes.  For  example, 
suppose  one  eye  is  emmetropic  and  the  other  has  3  I)  of 
m\opia,  the  jmtient  will  be  most  comfortable  with  -f  1 -.l  I) 
in  front  of  the  emmetropic,  and  —  lo  1)  in  front  of  the 
myopic  ej'o  for  near  work. 


TllK    CoKRECTION    OK    ERRORS    UK    RkKRACTION. 

The  correction  of  errors  of  refraction  has  been  already 
briefly  sketched.  It  will  be  well,  however,  to  outline  the 
method  to  be  pdoptod  in  systematically  examining  for  and 
("oriccting  these  errors,  and  to  indicate  the  requirements 
which  should  be  .satisfied  by  spectacles. 

//  thr  pnticnt  is  Iri^s  than  fifteen   tienrs  of  ckjc, — 

(1 )  Test  the  distant  and  near  vision,  if  the  child  knows  his 
letters  ; 

(2)  Test  the  puj)il  rea^itions  ; 

(.'{)  Test  the  muscular  balance  bv  the  screen  test  (vide  p. 
531); 

(4)  Examine  the  fundi  with  the  ophthalmoscope. 

fueu  order  ung.  airoj)ini,  i  per  cent.,  to  be  inserted  with 
a  glass  rod,  three  times  a  day  for  at  least  three  days. 

■  32 
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At   tlic  next   visit — - 

(1)  Dctcnniiic  the  crnir  of  tcfiactidii  Itv  rrliiioscoin-  ; 

(2)  'I'linioii^'hly  examine  the  fiitiiliis  with  the  ('iihlhal- 
iiiosc(i|»e  : 

(.'{)  ('Mlllirm  the  ret  irii)M(i|>\  l)y  >[|l)ieet  i\  c  te>ts.  it  the  eh  i  It  I 
knows  his  h'ttcis  ; 

(4)  Onlef  the  eoricctiori  aeeonlin^  to  the  prineiph's  etiiiii- 
ciateil  ill  the  paragraphs  devoted  to  the  respective  types  of 
refractive  error. 

//  lfi(  jxilinil  is  III  tin  It)  fijliin  mul  hr,  nli/-/in  ifiiirs  nf  in/i, 
the  saiiie  procediu,'  should  he  iidojited.  lint  in  inanv  eases 
tlic  prolonu'ed  action  of  atropin  so  seiionsly  interfere.^  w  ith  the 
patient's  enipioytnent  that  it  may  !)<•  replaced  hy  homatropin. 

//  t/ii    /Hitinit   is  III  tin  I II.  Iin  iifi/-fiii    innl  jnilii. 

(1)  Test  the  distant  vision,  the  manifest  h,\  permetrojiia,  and 
tl:e  neai'  vision  ; 

(2)  Test  thi'  pnpii  reactions  and  the  ran^'e  of  accommoda- 
tion ; 

(3)  Thoroughly  exami/ie  the  eyes  with  oiilitpic  illumina- 
tion and   by  the  ophtlialmoscope. 

If  it  is  concluded  that  the  defect  is  simply  iluc  to  eiror  of 
rpfraction,  the  further  procedure  depends  nptai  the  results 
of  the   subjective  testing'  :  — 

(I  )  If  the  vision  is  (>  (i  and  .1  1.  with  a  low  de<riec  of  mani- 
fest hypermetropia  and  few  a.sthcnopic  symptoms,  i^las.ses  mav 
!)('  tirdered  aceordinu'  to  the  amount  of  manifest  liyper- 
metro|)ia    (riilr   p.   41).'J). 

(i)  If  the  vision  is  less  than  (i  (i  no  Hm,  hut  -I  1  is  read 
fluently  when  the  type  is  held  closci'  to  the  eyes  than  noim.d, 
the  |)atient  has  ))rol)ahly  simple  myopia.  In  general  homa- 
tropin should  be  instilled,  and  the  glasses  ordered  accorth'ng 
to  the  retino.scopy  and  subjective  tests  under  the  mvdriatic. 
The  expert  may  feel  justified  in  ordering  glasses  without  using 
a  mydriatic,  jud,iiing  by  tlie  sid)jective  tests  and  his  ophthal- 
moscopic examination,  confirmed  by  relinoscoj)y  without  a 
mydriatic. 

(.'})  If  the  vision  is  loss  than  fi  0,  anrt  (\  (i  cannot  be  read 
with  any  spherical  glass,  or  if  some  letters  only  of  (i  (i  can  })e 
ira;:      :;■;;;■:;;  v.  !;;i  .;:;i:;ju(    iincs,  >.;)'.,   A,    Deiiig  iuiN.icii    in   liiaL 

line  and   even   in   the  otlier   lines— the  patient   is  prtjbably 
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astiu'iiiatic.      H(iiiiatrii|)iii   imist   \>v   instilled,   and   tlic  icfra( - 
tioii  coiTccfcd    l)y  rctirioscopy. 

//  //((  jititii  )it  /.v  (in  r  fort;/,  the  cxaiiiiiiatioii  A\ill  Ix-  exactly 
asfdione  between  t ucntv  live  and  foity.  excejit  that  prcsliN - 
n|iia  must  l)e  taken  into  aeeoinit,  and  ureater  care  nuist  l)e 
exei'cised  in  instillinjr  a  inydiialic.  I*icsl)\(i|)ia  affects  the 
distant  vision  in  iiyiteinietiopes  in  such  a  ni. inner  that 
althowLrh  ti  ()  max  not  l)e  I'cad  with  the  unaided  eye,  it  may 
he  ])ossiltle  with  a  coiucx  lens.      Its  efTeet  n|)<in  near  \  ision  is 


discussed  elsew  her( 


It 


>f  lilt  I 


e  use  to  test  the  ii'-ar'  vision 


of  a  |n-esl)yo|)e  without  the  Ldass  which  is  necessary  to  correct 
the  i)i('shyo|)ia.  since  no  Useful  knowledj^'e  is  ol)taiiied.  If  the 
vision  cainiot  he  imjiroved  u|>toti  ti  with  a  s])herical  lens,  the 
patient  is  piohahly  astij^matic,  or  has  some  diseaso  of  the 
ey(\  f.'j.,  incipient  cataract.  If  o|)hthahnosco])ic  examination 
indicates  merely  the  i)resence  of  astigmatism,  homatropin 
(ill  nr  (lira jiiii)  should  he  instilled,  hut  i>i  inri/rnsr  in  irlii-li 
//;/s  ix  (hinc  (iik  drop  (if  (xcrin.  (>•;")  perri  ill.,  is  inMilUd  into  the 
( iji  hrfoiT  ihr  iialiiiit  Ixtns.  After  estimatin<i  the  error  of 
refraction  by  retinoscopy  it  is  advisable  to  see  the  i>atient 
ai^aiii  iftei'  the  etTect^  of  homatro])in  iiave  |)as.sod  off  before 
orderin<;  irlasses  for  near  \ision. 

Spectacles. — In  children  spectacl«>H  with  large  round  or 
"  round  oval  "  "'  eyes  "  should  be  ordered,  (♦horwise  the  child 
may  look  over  them. 

In  adults  with  astijimatism  spectacles  or  rigid  pince-nez 
must  he  ordered,  nev(  r  "'  folder.^."'  The  latter  are  never  to  l)e 
recommended,  and  are  absolutely  eontraindioated  in  astigma- 
tism. 

It  is  \ory  important  that  all  gla.sses  fit  accurately.  In 
distant  glas.ses  the  lenses  must  be  centred  so  that  the  centres 
are  exactly  op])osite  the  centres  of  the  ])U])ils  when  the  visual 
axes  are  i)arallel.  Near  glas.ses  are  decentred  slightly  inwards, 
and  the  lenses  are  tilted  .so  that  the  surfaces  form  an  angle 
of  1.")°  with  the  ])lane  of  the  face  :  they  are  then  api)roxi- 
mately  at  right  angles  to  the  visual  axe.s  when  the  eyes  are 
directed  downwards  in  reading. 

Various  forms  of  l)ifocal  glasses  are  sometimes  used.  In 
them  the   upper   part   contains  the   distant   coiTection,   the 

\^ .„ 1.     iU„ Tf     ]_,]       i-    _i._     .1 1-1     U- 

:-_-^r.,-:     [;aii    I:;-"    :;t-ai.       ix    ;cvui::i!:eiiueii,     jjitileiiis    :iii!;i;:u    iiv: 

warned  that   they  may  ex[)erience  some  difficulty  in  going 
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(Inwristiiirs  ,111(1  HO  (in,  sinco  ohjccts  on  I  lie  ;,'r(inni|  will   iijipcar 
l)liirrc(l   when   lookint'  lIudHL'li   the  ^ilasscs. 

If  tinted  glasses  arcdcsniililc.  i  jj.,  in  hi^li  niyo|>ia,  albinism, 
&<•,.  the  corri-ctin^'  lenses  may  lie  tinted.  For  use  in  tropieal 
countries  ('rookess  LTJass   {ri>lt    |).    148)  may  Im>  n-sed 
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Presbyopia  has  hccii  already  cxpliiint'd  (//lA  p.  ~>2).  It 
is  a  phssiold^ical  ((UKlitioii  and  tli(  rcforc  rmt  pidpcrly  iiuludcd 
arnoMjist  aiioiiialii  s  ot  accniniiHidatitm.  It  is  (•diivt'iiicnt ,  liow- 
cMT,  to  discuss  its  clinical  treatment  here,  since  it  is  so  nearly 
allied   to  the  correction   ot  cri'ors  of  refiaction. 

It  has  heen  shown  that  no  convex  lens  of  jjreatcr  strength 
than  4  I)  should  he  ordered  to  correct  presbyopia  in  the  absence 
f  hyperinetro|tia  ;    further,  that   the  rule  that  a  jtreshyope 

piires  -f-  I  I^  f<"'  <'V<'ry  five  year;  after  forty  errs  on  the  side 
f  lieiiiff  a  soinew  hat  liberal  allowance,  liatlu-r  less,  and  never 
more,  should  be  oidered.  Some  }ieopIe,  especially  if  they  have 
hy|iernietro|iia,  and  therefore  still  stronger  glasses  for  near 
work,  have  discomfort  with  their  i)r()per  j)resby()i)ie  correction. 
It  is  usually  due  to  the  absence  of  any  stimuluH,  derived  from 
the  accommodative  effort,  to  converge  (rith  p.  511).  Theo- 
retically the  visual  a.xes  should  be  parallel  when  the  presbyoj)ic 
correction  is  used.  Convergence,  however,  is  necessary  in 
order  that  both  eyes  may  se'>  the  near  object.  It  may  be 
climinat(>d  by  combining  prisms,  bases  in,  with  the  correcting 
glasses. 

In  many  occuj)ations,  r.ij.,  bootmaking,  carpentering,  and 
so  on,  the  work  is  held  at  a  greater  distance  than  ordinary 
reading  distance.  The  correction  for  work  mu.st  then  be 
f)rdered  according  to  the  distance,  a  w<'aker  glass  being 
re((uired  for  a  distance  greater  than  2.^  cm. 

Myopes  of  course  may  re([uire  no  glass  for  near  work.  Their 
presbyopic  correction  is  estimated  by  the  algebraic  sum  of 
their  myojiia  and  picsb\-opia. 

Paralysis  of  Accommodation,  oi'  ojcloplegia,  occyrs  in 


,i;..„ 


,.n 


such  as  atropin  and  homatropin.     Unilateral  cycloplegia  is 
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generally  duo  to  drugs,  contusion  {ridr  p.  407),  or  to  imralysis 
of  t  he  t  hiid  nerve.  Bilateral  paresis,  less  eonunonly  ])aralysis, 
IS  most  frequent  after  diphtheria,  hut  may  occur  after  debilitat- 
ing illness,  influenza,  svi)hilis,  diabetes,  tabes,  cerebral  disease, 
&e.  J'aresis  of  accommodation  occurs  as  a  premonitory 
symi)tom  of  glaucoma. 

In  complete  [laralysis  the  sphincter  ])upillie  is  also  generally 
l)a'alysed,  so  that  the  \m\nl  is  widely  dilated.  In  paresis  the 
pupil  may  be  scarcely  at  all  affected,  especially  after  diphtheria, 
but  in  this  disea.se  the  reverse  of  the  Argyll  Robeitson  pui)il 
may  be  met  with,  viz.,  lo.ss  of  reaction  to  accommodation 
with  retained  reaction  to  light.  The  symptoms  dej)end  upon 
the  condition  of  tho  refraction.  If  the  jiatient  is  mvojuc, 
the  defect  may  i)ass  quite  unnoticed  ;  if  he  is  emmetVopic,' 
near  vision  will  be  alone  affected  ;  if  he  is  hypermetropic,  both 
distant  and  near  vi.sion  will  bo  affected,  but  particularly  the 
latter.  In  jiaresis  it  nuiy  l)e  possible  to  diagnose  the  condition 
only  by  carefully  measuring  the  range  of  accommodation. 

In  cliphtheritic  cases  the  ])aralysis  of  accommodation  follows 
the  primai-y  attack  at  an  interval  of  several  weeks,  and  is  often 
associated  with  paralysis  of  the  palate,  loss  of  knee  jerks,  &e. 
The  sore  throat  may  have  been  vt>ry  slight  and  its  diphtheritic 
character  unrecogni.sed.  The  lesicm  is  probably  nuclear, 
either  toxic  or  hawnoirhagic.  Cycloplegia  in  middle  life 
should  arouse  suspicicm  of  diabetes.  It  also  occurs  in  chronic 
alcoholism. 

The  })rognosis  is  l  >od  in  oases  due  to  drugs  or  diphtheria. 
In  traumatic  cases  t.be  cimdition  may  be  ]K'iinanent. 

Trmtmtnt  is  that  of  the  (-ausc"  rost-diphtheritic  eases 
should  be  treated  with  tonics,  especially  strychnine.  When- 
ever the  condition  is  bilateral  near  work"^can  be  carried  on  by 
iisinu:  suitable  convev  glasses,  as  in  the  correction  of  pres- 
byopia. As  a  rule,  howt^ve-,  the  eyes  should  be  kept  at  rest, 
so  that  it  is  inadvisable  to  (irder  glasses.  Miotics  are  some- 
times used,  but  they  may  do  harm  and  .seldom  do  good.  The 
constant  current    may  l)e  tried. 

Spasm  of  Accommodation.— ft  has  al.cadv  been  men- 
(ioucd  that  the  ciliary  iiinsel<.  has  |)hysi..lo^ri,.a|  to;i(-,  which  is 
abrog/ited  by  atropin,  and  is  e((iiivalent  to  about  one  dioptre. 
In  s(.me  ca.ses  it  is  found  that  afioj.ln  produces  a  much  greater 
t-i:;ri.       :  ni:;  ;.ui  oiiiy   I..-  liiie  io  s|iasrM  of  tile  ciiiaiy  muscle. 
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It  is  found  only  in  young  patients,  and,  contrary  to  what 
luijiht  lie  cxpi'ctod,  more  often  in  myojies  than  in  hypernic- 
t  ropes.  In  any  ease  an  aetua!  or  relative  myojjia  is  produced. 
Spasm  of  accommodation  is  produced  artificially  by  the 
instillation  of  miotics. 

In  spontaneous  spasm  of  accommodation  there  is  nearly 
always  some  erroi'  of  refraction.  The  eyes  have  usually 
been  subjected  to  too  mucli  near  work  under  unfavourable 
cireum.stanees.  The  condition  should  not  be  dia'  nosed  unless 
l>r()ved  to  be  present  by  the  use  of  atropin. 

Trailwnil  consists  in  the  use  of  atropin  for  several  weeks. 
The  amount  of  near  work  must  be  limited  and  carried  out 
.  M(ler  ^ood  conditions,  the  error  of  refraction  being  carefully 
corrected. 
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CHAPTER    XXVI. 

A.VATOMY    AND    ]'H VSIOLOflY    OF   THE   i",     TKINSIC 
OCl'LAli   MISCLKS. 

The  intornal  roctiis  is  inserted  into  the  sclerotic  about  'y'} 
nnn.  to  the  nasal  side  of  the  corneoscleral  niari;in,  tlie  inferior 
rectus  (>•")  nini.  i)elo\v,  the  external  rectus  7  mm.  to  tlu'  tem- 
poral side,  and  the  superior  rectus  7-')  mm.  ahove  (Fi<j;.  ^.'li  ). 


Ri. 


iru: 


Vu'..  2."iO.  —  Lines  ipf  iTiscrtiMti  of 
til"  recti  iiuiscli's  of  i'ii.'ht  i'\c 
SI  f n  from  in  front. 


Fk;.  251. — I.inrsof  iiisci-lion  of 
tlic  su|i('?i(ir  ol)li(nic  nuisrlc 
and  of  the  superior,  cxtt'rnHl 
and  internal  recti  of  lijrlit 
eye.  seen  from  iiliovc. 

The  tendons  are  about  it)  mm.  br.,ad.  The  ori<ri„  (,f  d.ese 
nm.scles  around  the  optic  foramen  is  much  to  the  nasal  side 
ot  the  posteri.a-  pole  of  th(>  eye.  It  has  been  proved  that  when 
the  extrms.e  mu.scles  act  they  turn  the  ev  around  a  spot 
which  IS  called  the  centre  of  rotation  (Fitr.  1M2)  Thi^  sp„t  is 
situated  about  \'^■-^  mm.  behind  the  .■•■ntre  of  the  .•ornea.  It 
lies  in  the  same  hori/nnf;>l  nla.iie  :!s  tb:-   hit::--.!   =....1;       •.'.... 
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sequontly  when  the  internal  or  external  rectus  acts  it  rotates 
the  eye  horizontally  inwards  or  outwards  respectively  around 
a  vertical  axis  through  the  centre  of  rotation  without  any 
rotation  about  the  horizontal  axis.  When,  however,  the 
superior  rectus  acts,  it  no,  mly  i)ulls  the  eye  upwards,  but 
also  inwards,  while  there  is  some  rotation  of  the  cornea,  so 
that  the  vertical  meridian  assumes  a  direction    from   above 

down  and  out   (torsion).      Similarly 
^  when    the    inferior'    rectus    acts   the 

eye  is  pulled  down  and  in,  the  verti- 
cal meridian  of  the  cornea  bein^  de- 
\  iated  so  that  it  lies  from  al)o\e 
down  aiul  in  (Fig.  25.'5). 

The  oblique  muscles  are  inserted 
into  the  sclerotic  behind  the  le\cl 
of  the  centre  of  rotation  (Fij,'.  l*.")!.) 
Their  direction  of  action  is  inmi  be- 
hind foi'wards  and  inwaids.  Hence 
the  supeiior  ol)li(pU'  pulls  the  e\e 
downwards  and  outwaitis,  the  in- 
feiioi'  ol)li((ue  ujnvards  and  oiit- 
wards.  The  mechanism  is  so 
arranired  that  when  the  sujierior 
rectus  and  inferior  oblicjue  act  simul- 
taneously the  eye  moves  directly  up- 
wards ;  i.e.,  the  upward  m(j\enu-nt 
caused  by  each  muscle  is  summated, 
while  the  inward  movement  and 
corneal  rotation  of  the  superior 
rectus  are  exactly  compensated  by 
tne  outward  movement  and  con- 
trary corneal  torsion  of  the  inferior 
oblique.  Similarly  w  hen  the  inferior 
rectus  and  superior  obiiciue  act  simultaneously  the  ey(^ 
moves  direi'tly  downwards. 

Kvery  movement  of  the  eyeball  is  a  synkin(>sis  (riilr  ]>.  55). 
In  adversion  not  oidy  does  the  internal  rectus  act,  but  also 
the  sujH'rior  and  inferior  recti,  and  it  has  been  shown  that  the 
anta<,'onistic  muscles  are  not  merely  relaxed,  but  are  actively 
inhibited.      In  abversion  the  external  rectus  and  both  ol)liques 


Fl(i.  25:;. — Diiif^rani  of 
tlip  lines  <if  action  <if 
tlie  extrinsic  muscles 
of  left  eye.  (After 
Fiek.)  (',  centre  of 
rotation.  The  arrows 
show  the  (lireetioiis  of 
action  of  the  muscles. 
R.c.  external  rectus  ; 
Ji.i.,  internal  rectus  ; 
R.M.  d'  inf.,  su])erior 
and  inferior  recti  ;  O.K.. 
s"i)(>rior  ohiicjue  ;  O.i.. 
inferior  ohlitjue. 
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sonantly  with  the  inferior  obliqi.,..  Tii  (l(.i,r<ssi,.n  the  inferior 
rectus  acts  with  the  siiiK.riorol)ii.|,i('.  The  movements  alicady 
described  arc  all  around  (Inee  primary  axes---veitical  (uionV- 
nients  in  and  out),  coronal  (movements  up  and  down),  and 
sagittal  (tf.rsion)~which  pass  through  the  centre  of  rotation 
Stdl  more  c..mi)licate(i  are  the  movements  about  secondary 
axes,  i.e..  axes  i)as,sins  throu>rh  the  centre  of  rotation  in  s(,nu' 
otiier  direction,  such  as  movements  up  and  in,  uj)  and  out 
down  and  in,  down  and  out. 

Xot  only  is  there  uniocular  synkinesis  :    under  normal  cir- 
cumstances there  is  always  also  binocular  svnkincsis.     Adver- 


Tf-^ 


R.i 


Fit!.  2,5;}. — nififiiiiiii  (,f  ,i„.  liijpj.  „f 


fh 


acfiiui  i)f  tlir  cxti-iiisic  inusclcs 


ecnme,,..       (Klsdinij;. )      H.   Hj-l.t    eve  ;     1..   I,^ft    eve  •     "I 
«i'i''s;    N,  nasal  sides.     Thr  (l„tt<(l    '  '      " 


lipcill 

.   teinperal 

lines  show  the  Idrslcnal  elleets. 

sion  of  one  eye  is  accompanied  bv  abversion  of  the  other  eve 
--<''"i.i"^'ate  deviation  ;  elevation  or  depression  of  one  eve' is 
always  accompanic.l  by  elevation  or  depression  respcctiv-'lv  of 
the  othei  eye.  The  only  exception  to  this  rule  is  the  bilateral 
adversion  of  the  eyes  in  converoenc c.  Eh-vation  of  both 
eys  IS  accomi)anied  by  slight  abveisi.,n  (divei-ence),  d.'prcs- 
sKin  by  sli<rht   adversion   (conver-rence). 

The  ociil.unotor,  or  tliird  cranial  nerve,  supplies  all  the 
extrinsic  mu.scles  ,.xeepl  the  external  rectus  and  superi,.r 
"bhque;  it  also  supplies  th."  sphincter  jridis  ^nd  eiliarv 
"luscle.  The  superior  obh.pie  is  supphVd  bv  the  louifi, 
"'■rve,  an.it  he. ■xteinal  reel  us  by  the  sixth  nerve.'  Athorou-h 
knowl...!-,-  ot  the  airantf.'ineiit  "(  th..  nu.'l.-i  of  th.'  rr:u.l>l 
Me.v.'s  ui  me  mi.l-i)iaiii  au.l   iiU'dulla.  an.l  of  th.     „urs..  an.l 
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relations  of  the  nerves  to  their  deistinations,  is  re(niisite  for 


jf  the  seat  of  the  lesion  in  cases  in  w 


hich 


aceurate  (liagnt)sis  i 

they  are  involved. 

The  third  and  fourth  nuclei  form  a  larire  continuous  mass 

of  nerve  cells  ^ituated  near  the  middle  line  in  the  floor  of  the 

aqueduct   of  Sylvius   heneath   the  corpora   f|uadri<:emina  or 

colliculi    (Fitrs.  1*54 — (i). 

The    cells    nearest    the 

middle  line  towards  the 

anterior      ]iait     of     the 

third       n  u  c  lens     are 

smaller  than  the  others  ; 

they,  with  the    cells  of 

the  opposite  side,  forui 

an  unpaired  nucleus 
with  two  divergent 
horn-like     jirocesses    hi 

front  (th(>  Ed  i'  tier- 
West  phal  nuclei)  (Fig. 
■2'tH),  which  jnobahly 
sui)plies  fibres  to  the 
ciliary  muscle  (accom- 
modation) and  sphincter 
iridis  (constriction  of 
the  ])U])il).  It  is  ])ro- 
liahie  that  in  the  great 
large  celled  lateral  nu- 
cleus the  levator  ))alpc- 
Itra'  is  represented  most 
anteriorly,  then  from 
before  backwards  elevation  of  the  eye.  ad  version,  and  de- 
l)ression.  while  al)version  is  relegalcd  to  the  sixth  nucleus, 
much  farther  back  in  the  medulla  (Fig.  iMS),  There  is  little 
decussation  of  the  fibres  from  the  third  nuclei  of  the  two 
sides  in  the  anterior  jiart.  but  a  considerable  amount  in  the 
])osteiior  part. 

'i'he  sixth  nucleus  is  in  i  he  immediate  vicinity  of  the  facial 
(sev.nth)  nucleus  (Figs.  2r)4,  257),  the  tilwes  tnmi  which 
make  a  large  bend  around  the  sixth  nucleu-^  (Fig.  2r){t). 
Hence  vascular  and  othei'  lesions  of  the  sixth  nmieus  are  very 
liai)le  to  l)e  accomi>anied  tiy  facial   paialysis. 


Fir..   254. — Dingnim  of  tlir  positions  of 

I  lie   iHiclfi   of   thi'    tliinl.   foiirtli.   tiiid 

sixtli  iH  r\  (S,  wfcn  fniiii  aliovc.     S.c.q., 

su])<Mior       coriJiis       qimilript^minuni  ; 

I .r.'j..  iiiftiior  corpus  (pindrigeniinuni. 
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hid.  2n.".  I)ia}.'raiii  of  trans  \  crsi-  wctii.ii 
of  tlir  in(scncc|ilialnii  at  thr  level  of  tin- 
tliinl  niiflciis  (level  (.f  1,  Fi>;.  I'fid). 
>■«/"■•  ''■'/■•  superior  eorpiis  ()iia(lrii;eini- 
>"'l..  ;  Jf,  re.l  luielei.s;  /.,/./,.,  internal 
gfnienjate  l„„ly  :  E.;,.l>..  external  -eni 
filiate  laxly  ;    0.7V..  optic  tract 


A   larirc  and   important"  tract   t.f  nervo  (ihros,   dcrivo.l   in 
part  from  tlio  anterior  columns  of  the  spinal  cord,  lies  below 

and  close  tot  lie.  third, 
fourth  and  sixth  nuclei. 
This    is    the    posterior 
lorifritudinal        hundlo 
(Figs.    iT)-,—  -,;^    2<'A)). 
Fibres  pass  between  it 
and  the  nuclei    under 
consideration  ;       they 
l>robably   have  impor- 
tant  functions    in  the 
co-ordination  of  move- 
ments   and    etpiililua- 
tion,     which      are     so 
intimately  related  with 
vision.      Among  these 
fil)res    are    also   some 
which     link      ii|)     the 
«ixth    nucleus   of    one 
side     with     the    third 
nucleus    of    the    other 
(Fig.   2(5(t)  :   these  are 
concerned     in    conju- 
gate   devi.tion  of  the 
e\-es  to   one    or  other 
wide.     Hence  when  one 
sixth    nucleus  is     de- 
stroyed the  i)atient  is 
imable  to  tiuii  his  eyes 
to     the     same      side, 
though   the    jwwer  of 
convergence    is  unim- 
l)aired.     Nuclear  sixth 
ner\c  jiaralysis  there- 
fore caii.ses  loss  of  eon- 
jugate  deviation  of  the 
1  ■  ,.,    ,  e\-eslo  the  same  side 

m.d,s  veryhkely  to  be  associatcl   with   facial    paralysis  on 

tlie    same    side,    whereas     neriuben.l    v.lvfl,     .„. "      ■     • 

causes  only  loss  of  power  of   niovement  of  the 'same 
ttie  same  side. 


1-1(1.  -i)ti.— Diajj-rain  of  tnmsverse  section 
ot  the  iiieseneeplialon  at  tlie  level  (,f  the 
tiiiirth  lul(■lell^  (level  of  2.  Fit'.  2(i(t) 
.1'/..  aqueduct  of  Sylvius  ;  /"/'.  'r  ,,  ' 
inferior  cor|)us  qua.lri^.eiiiinuin  •  ,,  /  li' 
Iiostenor  longitudinal  l.undle  ;  Siipr 
l>'<l..  superior  i)e(luTicle  ,,f  the  cerelu'l- 
liim  ;    /',/,-.  7V..  pyramidal  tract. 
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The  student  slioiild  revise  his  Uiidu 


relations  of  these  and  the  neiLrlihoininL^  cianial  neives  u\  then 


lediZe    'f  the  anatomical 
th 


eon 
to   th 


rse  from  the  nnelei 


'ir  respective  t(M'- 


minations. 

Orientation.  -  <  )ri- 
entation  of  olijeets  in 
space  depends  u])on 
their  i.'lation  to  the 
nodal  point  of  the  vyi\ 
i.i .,  tlie  ])()sition  of  an 
()l)jeet  is  determined  hy 
the  line  iiassiiif.' til ronjih 
tlie  ohject  and  the  no- 
dal point,  the  sjiot 
wiiere  this  line  cuts 
the  retina  l)ein^  the 
position  of  the  retinal 
image    of    the    object. 

Conversely  an  ohject   is  said   to  t)e  prjirtd  alon<z  the  lino 
joining  tlie  retinal   image  with   the  nodal  poin  .     Ohjeetivo 


Kic.  l^.")7.  DiiiKrain  nf  l  niiisvcrsi'  sec 
tiipii  ui  tlir  puns  lit  the  level  (if  the 
sixth  nucleus  (level  ut  :{,  Ki^.'.  I'liO). 
p.l.h..  piisteriur  liiiijiitudiuni  liuiidle  ; 
/;,  Deiler's  nucleus;  s.ii..  superior 
olive  ;  Cr..  rest  ifiu'in  bmly  ;  I'yr- 
T r.,  in  riuniilal  I  ruct . 


DOWN- 


OUT     Ifrxt 


XI 


FifJ.  2.')8. — DinKniin  of  the  ])r()I)iil)le  i)osifioiiof  the  nuclei  of  origin  of 
the  fibres  to  the  ocular  muscles  in  the  third,  fourth  an<l  sixtli  nuclei. 

orientation  determines  the  relative  positions  of  objects  to  each 
other.      Subjective  orientation,  or  the  exact  relation  of  the 
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.sitiiafi.,(is   of  ohjcrts   to  .nirsclvcs,    is   niucli    in..n-   conii.lrx 
(IciK'ii'lmj:  upon  an  accurate  Unoulcdu,.  of  tl„.  position  ..f  tlu' 
IxmI.v  and  of  tlio  oycs  in  the  l)o,|y,  dcrivod  latL'cIv  from  tlic 
iniisculai'  sense. 

Gorrespondinjr  Points.  -When  a  distant  object  is  looU,.d 
at  the  visual  axes  an'  practically  parall.d  :  lli..  ol.jeet  forms 
an  nnaj/e  upon  eaeli  fosva  centralis.  An  object  to  one  sido 
of  the  ohject  looked  at  forms  its  retinal  images  npon  tho 
temporal  side  of  one  retina  and  npon  the  nasal  side  of  the 
other;    Ihe.se  are  called  correspondin;:  pf)int.s.      I>(,ints  on  the 

two  retina'  \shich  are  not  eorre- 
spondinj.'  points  in  this  .sen.se  of  tin; 
term  are  called  (lispanili  points.  If 
an  (ihiect  forms  its  retinal  ima<ies 
upon  disparate  point.s  it  will  lu 
seen  double  (binocular  diplopia). 
If  the  disparity  is  sli^dit  there  is  a 
j-'reat  teiuiency  to  move  the  eves  so 
that  the  imaijes  may  be  fused.  Tt 
will  be  noticed  that  the  twf)  fovea" 
are  cori'es|)()nding  junnts. 

When  a  near  object  i.s  looked  at 
the  eyes  converge  the  requisite 
amount  to  bring  the  two  retinal 
images  of  the  object  upon  the  two 
yellow  spots. 

Binocular  Vision.— When  tiie 
eyes  are  iu)rnud  the  individual 
sees  cleaily  with  both  -^ves  the 
object  looked  at.  The  retinal 
images  of  the  two  eyes  are  not,  however,  identical.  This 
is  obvious  when  it  is  remembered  that  there  is  a  con- 
siderable distance  between  the  two  eyes.  If  the  object  is  a 
solid  body,  r.r/.,  a  <'ube,  the  right  eve  sees  a  little  more  of  the 
right  side  of  tlu*  object,  and  vice  versa.  TJie  two  images  are 
fu.sed  psychologically,  and  it  is  this  fusion  of  the  slightly 
diverse  images,  combined  with  other  facts  derived  fr<.m 
exi)erience,  which  enal)les  the  person  to  appreciate  the 
solidity  of  ol)jects.  The  estimation  of  the  relative  di.stance 
of  objects  in  or  near  the  line  of  vision  is  still  more  eoiv.iih-v 
It  pr'.bably  depends  upon  the  fact  that  the  images  of  objectis 


Flc.  2.">!»."-I)iaj,'fHiiic,ttli.' 
sixth  nucleus  Huil  it.< 
rclntioH  to  tile  nucleus 
and  the  iinerM;inj_r  lihr-es 
of  the  seventii  nerve. 
The  reliitioiis  caniKit 
l)e  acciU'ntely  depicted 
in  one  nlane. 
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fartlwr  or  nearer  than  tlie  ohjeet  tixeil  are  sitnuteil  at  dis- 
parate points  on  the  retina'.  A  more  distant  ohjeet  uill  pro- 
due.' heteronvinons  diplopia,  :i  nearer  honionynionsdii)l()|)ia,  as 
ean  lie  shown  hv  e.\])erinu'nt .  Tho  dii)!oi)ia  is  suppressed  in 
actual  vision,  "luit  it  pn.duees  a  psyeholoi;ieal  iinpressi.m 
which  is  translated  into  appnciatioii  •■f  distance.  It  wdl 
sulticc  if  it  is  well  luiderstood  that  aeenraey  of  Hterooseoi)ic 
and  topical  \  ision  depends 
upon  ^ood  si'iht  witii  both 
c\-es  siinidtancously. 

Convergence     and      Ac 
commodation.  —  Whiti     a 
distant  olijcct    is  ohserveil    hy 
an     eninietn>i)ic    jx-rson    the 
\  isiial  a.xes  are  parallel  and  no 
elTort    of    acconiinodatioii     is 
made.      If    a    n.-ar    o!)jeet    is 
observed    the    eyes   conver^M 
upon  it  and  ati   elTort   of    ac- 
commodation    corresponding 
with  thedistaiiceof  the  object 
is  made.     There    arc  various 
methods     of     recording    the 
amount  of  converp'Uce.    One 
V(>ry  convenient  method  em- 
ploys   the    milr(    (IikjIi     as    a 
imit.     Suppose  an  objeti    to 
be  situated  in  the  median  line 
between   the   two  eyes    at   a 
distance  of   one   metre    from 
them.     Then  Mie  anjrle  which 
the    line    joinniji    the    ol)ject 

with  the  .  ntre  of  rotation  of  either  eve  makes  with  the  mc(han 
Hne  is  ealled  one  metre  an^de  (Fig.  261 ).  With  an  interpupil- 
larv  distance  of  (r  mm.  this  angle  is  about  2°.  If  the  object  is 
two  metres  awav  the  angle  is  approximately  half  as  great,  or 
1  in.a.  If  the  object  is  50  cm.  away  the  angle  will  be  2  m.a. 
Now,  the  amount  of  accommodation  which  an  emmetropic 
eye  exercises  in  order  to  see  clearly  an  object  1  m.  away  is 
ID  •>  m.  nwav  (>-5  D.  '^^  cm.  away  2  D,  &c.  Hence  with  an 
emmetroi)ic  person  the  amount  of  convergence,  reckoned  in 


V'Ai.  2liU.  Diiiuriiiu  111  the  cihiim' 
(,f  tin-  fil)i<'s  frdin  t!ic  sixtli 
n\iclciis  wliicli  lire  C'liiiciTiu'd  iii 
(■oiiiutiiitc  (It'viiitioM  of  lilt'  eyes. 
1.  2.  :i.  liiH's  of  sfi'tioii  of  Figs. 
255   257. 
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uu-Ui-  n,vj\v..  is  tlH.s.nur  MS, |„.  amount  of  a.r,„nn,n,|a(i..M 
reckoned    iti    ilioptlrs. 

Tl.e  amount  of  eonverurrnee  .an  also  1„   mrasure.l  l.y  prisn.s 
•t   .u.  ol.jeet  one   metn-  .l.stant    ,s  |ook,.,|   ,,t    thnm^l,'  a  prism 
with    (l,e    has,.   ,|inrte,l    .M.twanis    plaee.l    iM.fore   on.-  ev    r  </ 
ll'<'  liLjIit,   It    mav  still   1„.  seen  as  a  sinu|..  „l,j,.cf    ( Kitj.  2i\il}. 
XoU    ill   order  that    tlie  ,,hj,.,t     lu^v   form 
its    imaL'<'    upon    tlle   fovea  of   this  e'w  it   is 
"e.cssar.v  that    th.-   eye   should    !,.•  turned 
inwards    an    amount     eorrespondiim    „itli 
the  anule  of  deviation  of  the  prism.     This 
"K'tliod,    hesi  |,.s    alTordiiiK    fi    method   of 
'ccordirm  amounts    of  converfzenee,   also 
shows  that    tlierelationshi|)   hetueeii   eoii- 
veiMZenee    and   aecoiiimodatioii    is    some- 
what elastic.    In  the  experiment  (lescrihed, 
althouL'h   tlic  amount  of    accommodation' 
e.M'reised  r, mains  the  .same,  the  amount  of 
convertreiiee    is    alt.Mcd.      Indeed,    if    th<- 
ivlationship  Were  (piite  nnalterahle    a  liv- 
["■'■metropie     person      would      invariably 
liave  diplopia,   for  iiis  accommodation  is 
always    in    excess    of    fh,-    correspond injr 
value    of    the     amount     of     converjrenco 
••M'lted     i.y    an    emmetroi»e.       .Mon^.ver. 
the  power  to    converi.'e    would    irradiiaily 
•>«■    lost    i>„ri    /w.sv,7/    with  loss  of  accom- 
modation in  a(i\aiicin<z  ai^'e. 

If  ill  the  e.\|)eriment  descril)ed  above 
the  prism  is  held  b(.fore  the  rijrht  eve 
with  its  base  inwards  if  will  .still  be  found 
l)ossible  to  see  tl;  •  object  sin^de  (Fig.  iO:?). 
Further,  a  dist;.  object  is  still  seen 
smtrle  nnder  the  .same  conditions  if  the 
prism  has  only  a  small  angle  of  .leviation.  This  can  <mlv  be 
accomphshed  by  ac.fiv,-  divergence  of  the  eyes  to  an  amount 
correspon.l.ng  with  the  angle  of  deviation  of  the  prism  I'hc 
power  of  <livergence,  which  may  therefore  bo  considered  t<,  be 
negativ,>  convergenc(>,  is  much  less  than  the  power  of  con- 
vergence.     .Just  as  the  ditr<..-mu..>  ■„.  fl, ^      r 

...  — .„.:...  ,,>  i»>_i,\imnio- 

ddtion  between  the  far  point  and  the  near  point  is  called  the 
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iim|>lit ndf  of  accdiniiindation,  s<i  the  (lilTcicncf  in  cornciL'i'ncc 
Kctwccn  the  far  |M)iiit  and  the  near  |)((int  is  calltid  \\u'  nmjtli 
tiiili  nf  rnnri  nji  iin  .  \V'h<'rt>as,  liowcvcr,  iu>jiati\(>  accoinnio- 
dation.  i.r.,  ability  to  sec  a  point  hi-yond  intinity.  or  in  less 
niatlicrnatical  tcttns,  so  to  flatten  tin;  lens  that  a  myope  could 
sr(^  clearly  without  jiiasses.  is  impossible,  nejrative  convcr- 
uence,  as  has  heoii  seen,  is  possible  witliin  small  limits.  The 
amplitude  of  comcrjieiice  therefore  consists  of  a  tic-^ative 
portion  and  u  jiositive  portion.     The  former  is  measured  by 


Fias.  2l>2 — 2()3. — Dirtgriiins  of  tin-  nclidn  of  iiddiiclin;;  tiiid  ulxlucliiiji 
prisms.     O,  object  of  fixation  :  /,  /'.  left  urul  ri(.'lit   fovcif  ccntralrs. 

the  strongest  prism,  base  inwarils,  which  can  be  borne  without 
producing  diph)pia  in  distant  vision.  The  hitter  is  measured 
by  the  strongest  prism,  base  outwards,  which  can  he  borno 
without  producing  di|)lopia  in  the  nearest  possible  vision. 

The  convergence  synkinesis  is  so  co-or<linated  that  the 
energy  exerted  is  accurately  divided  between  the  two  internal 
recti.  Hence  it  is  found  that  the  efTect  is  the  same  in  the 
above  experiments  whether  the  prism  is  placed  before  only  one 
eye,  or  a  prism  of  half  the  strength  is  i)laced  before  tach  eye. 
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Strabismvis  {aTp^(^<iiv,  to  turn)  or  sijidnl  is  a  generic  ten 
applied  to  all  those  (•on(liti(»ns  in  wliich  the  visual  axes  assnni 
a  position  relative  toe;i  h  other  (litTerent  from  that  reipiired  It 
the  ph\siolo<;i(al  conditions.  Straltisniiis  may  lie  provisioi 
ally  divid<Ml  into  twu  avrat  j^'roups  :  (I  )  those  due  to  know 
cause  ;  (J)  those  dn<'  to  unknown  cause.  To  the  first  ^nm 
heloni:  {a)  tho.se  due  to  paresis  or  j  -lysis  of  one  or  more  of  th 
extrinsic  muscles  —/>^/m/y,V  .slnn  .miis  ;  (h)  th(»se  due  t 
irregular  activity  or  over-activity  of  individual  mu.scles  . 
groups  of  muscles— a  suh-group  which  I  propose  to  designat 
kindir  .stnihi.^mii.'^.  To  the  second  group  belong  (a)  th(  s 
ca.ses  which  arc  characterised  hy  the  fact  that  the  visual  axcf 
though  .;t).  r.ial!y  uirc.ted,  retain  their  relative  position  i 
all  movements  of  the,  eyes  ;  they  art-  theicfore  termed  cn„ 
cornitanl  or  comitaiit  Ktrahi.smiis.  Another  sid)-group  of  th 
second  class  is  {h)  cases  in  whidi  there  is /'//(/'^  Mmbismm  v 
h(t(  ropliorid. 

P.\RALYTIC    StR.XBISMTS. 

Signs  and  Symptoms.  (1  )  LimiUiliott  of  Morrwt^uf.- 
In  paralysis  of  an  ocular  muscle  the  ability  to  turn  the  (>y 
in  the  direction  of  the  normal  action  of  the  muscle  is  diminish^ 
or  lost.  In  slight  paresis  the  detect  in  mobility  may  In*  s 
small  as  to  escape  observation  without  special  tests.  In  al 
positions  in  which  the  affected  muscle  is  not  brought  nctiveb 
into  play  the  visual  a.ves  asstime  their  normal  relationshij). 

Limitation  of  movement  is  tested  roughly  by  fixing  th 
patient's  head  and  telling  him  to  follow  the  mi)veinents  of  th 
surgeon's  finger.  The  finger  should  be  held  vertical  in  testin: 
hoiizontal   movements,  horizontal  in  testing   vertieaJ  move 

514 


JKIVKSKS. 

fricric  torin 
xcs  iissimic 
i<'i|iiin'(l  li\- 
•  proN  isidii- 
I'  to  known 
fiiNt  j,'roii|) 
more  of  the 
»sc  due  to 
imisclcs  or 
I)  (k'wi^nato 
;  {(I)  th(s«' 
visual  axes, 
position  in 
crnicd  cini- 
oiip  of  tlu 
■ahismufi  or 


f()rrn>4'iil. — 
rn  the  eve 
diminished 
may  l)e  so 
^ts.  In  all 
ht  nctivoly 
tionship. 

tixinji;  the 
lonts  of  the 
1  in  testinsi 
ical  iiiove- 


PAKAI.YTIC   ASM)    KINKTK'   STHAHISMI'S     516 

motu.-f.  An  accurals  ifcord  of  the  mo\frnfiits  of  racli  eve  can 
he  ohtaincd  Ity  takiriji  the  ticid  of  fixation.  Tlu-  patient  is 
stated  at  the  |Kfri  neter  as  for  recording  the  field  of  vision. 
With  the  head  fixed  and  the  other  eye  H(re«>ne<l  the  patient 
looks  as  far  as  possible  alonj;  the  are  of  the  ix-rinieter,  tent' 
ty|H>s  hein^  moved  in  from  tin-  jx'riphery  until  he  is  just  alile  to 
read  them.  The  ntrmal  tield  of  fixation  i«  about  0^)'^  down- 
wards and  4r('  ifi  all  other  direttions. 


L 


Fio.2t>4. — Diajjriim  of  primary  deviation  in  purcsis  of  tlio  right  cxterndl 
rectus,  p,  angle  of  primary  deviation  ;  n,  n',  left  and  riglit  nodal 
poiiitH. 

When  the  eyes  are  turned  in  the  direction  of  the  normal 
action  of  the  paralysed  mu.scle  th(!  affected  eye  remains 
stationary.  It  deviates  therefore  relatively  to  the  other 
eye;  this  position  is  called  the  prim/'ry  ckviatum  (Fig.  264). 
The  angle  of  deviation  is  the  angle  which  the  line  joining  the 
object  observed  with  the  nodal  point  makes  with  the  visual 
line. 

If  the  sound  eye  is  covere  i\v  a  .screen,  and  an  attempt  is 
injiHe  to  fix  an  obieet  so  sitiiated  that  the  paralysed  muscle 
is  brought  into  ])lay,  it  will  be  found  that  the  eye  behind  the 
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sciiH'ii  (li'vi.itcx  more  tliati  the  i)riiiiary  deviation  of  the 
paralysed  eye.  For  example,  it  the  riuht  external  reetiis  is 
|)aralysed  and  the  left  eye  is  eovered,  then  on  attemptini;  to 
iix  an  ohject  situ;. led  to  the  ri>rht  with  the  right  eye  theleft 
eye  \\iil  deviate  very  much  to  the  right,  so  much  in  faet  that 
its  lino  of  visi(m  is  \v<'ll  to  the  right  of  the  object  fixed.  Henee, 
if  the  screen  is  removed  suddenly  the  left  eye  will  spring  hack 


■S  kW.yy 


!•  !(..  -tia.     -Dia^'rHiM  of  sccmi<larv  dcviutidii  iii  piireKis  of  tlir  li'.lit 
"•MfriKil   rectus.     ,v.   .scn'i-ii    in   fi-oiil    of   left 
st'('<)M(l(ir\-  (lovitilion. 


eye  ;     s,   hiiu'Ii 
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to  tlic  left  so  as  to  take  uj.  tixafion.  This  deviation  of  the 
sound  eye  i.s  callcMl  the  srrondiin/  d<  ri(tti<»i  (Fig.  20.")).  The 
reason  why  the  secondary  deviation  is  greater  than  the 
primary  is  that  in  conjugate  'leviation  of  th<  eves  the  nervous 
energy  is  e(pially  distribute<l  between  the  nmsele.s  of  th'  two 
e.\<-s.  Now  the  elTort  to  take  up  fixation  with  the  jiaralv.sed  or 
pare.sed  eye  is  much  greater  than  n-anial.  ('onse((Ucntl--  the 
sound  eve  behind  the  screen  moves  through  a  greater  distance 
••1  11-Liiiixi,  ?..-.,  irjnjiign  a  aiotanct?  cuijvsj»unuing  with  the 


PARALYTIC  AND   KINKTIC"   STRABISMI'S     517 

...xccssivc  ctVnrt  fxtTtcd.  Tliis  tcuturc  is  of  gn-at  imixHtiUice 
hcciusc  wlicii  well  inarUcd  it  (listiiiguishcs  paralytic  .-((iiint 
Iniiii  the  coiicoinitaiit  type  in  wliicli  tlic  secondary  deviation 
is  ('({iial  to  till'   priinan  . 

(•2)   1  nplopid. —Thv     cliicf     complaint     of     patients     with 
paralysis  of  an  extrinsic  inuscU^  is  often  tliat  they  s«h-  (loiiblo. 
Diplopia  occurs  only  over  that  part  of  the  lield  of  fixation 
towards  which  the  ai'Vcted  muscle  oi-  muscles  nio\c  the  eye. 
If  hoth  eyes  are  functional  and 
one  deviates,    /.«  .    if   the  visual 
axes  are  not  parallel  in  lookinjz 
at  a    distant    object,  or   if    t!ie 
amount   of  convergence    is  not 
accurately  adai)te(l  to  the  jxisi- 
tion     of     the    ohject    in    near 
vision,  hinorubir   (lipbjut    re- 
sults.     When  the  deviation    is 
due  to  paralysis  of  one  or  more 
extrinsic^  nuiscles,    the  eye  on 
the  .sound  side  fixes  the    ohject 
ai'curately.  while  the  other  eye 
deviates.     Suppose  the  left  eye 
fixes  accurately  vl.i'e  the  ritrht 
deviates     inwards,     a      bright, 
shari»ly  delined     foveal     image 
is  seen   with  the  left  ine.      The 
image  formed  by  the  object  on 
the  right    retina,  falling    as  it 
does  upon  the  line  joining  the 
nodal    point    with   the    object, 
lies  to  the  nasal  side  of  the  re- 
tina. The  patient  being  umon- 

scio\is  of  the  malposition  of  his  eye  orients  the  ohject  sub- 
jectively as  if  the  eye  were  straight.  He  knows  from  experi- 
eiK'c  thai  objects  which  form  their  images  upon  the  nasal  side 
of  the  retina  are  situat<'d  to  the  temporal  side.  He  therefore 
IH'ojects  tlie  object  with  this  eye  to  tho  right  of  its  aet\ial 
position.  This  is  called  homntn/nioufi  diiih.puu  because  the 
cl'jeet  as  seen  by  the  right  eye  is  to  the  right  of  the  ol)ject 
as  seen  by  th(>  left  eye  (Fig.  266). 
ii  iiie  iigD.t  cj >"    CJCVItliCo   i<uvVi..iit: 


Kio.  2titi.--  DiiitiiiUH  "f  lioiiiiiny- 
mcuis  (lii)li)i)iii.  /.  /'.  lift  'ii>'l 
riflht  fovfie  ;  ".  "'.  left  mid 
r'\ii\\\  'hkIhI  |hiiiiIs.  Tlic  iiimt;c 
.if  ()  fdiiiiiMl  III  «  is  |)r(ij<'Cli  d  lis 
if  II  were  llie  fiivcii.  '.'.  In  <>'■ 
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'liphpia  n-sults,  IxH.aus.  the  obj.et  a.-  s..,.  with  the      ft  eve 
iu.s  ap,.an.tiy  to  the  nght  of  the  ohject  as  .een  hy  the  nglt 

In  hinoenlar  diplopia  the  image  .seen  },y  the  squinting  eye 
(false  or  apparent  nna^e)  is  less  Histinet  than  that  seen  by  the 
hx.ng  eye  (t,.,.e  i„,age,,  beeauseonly  in  the  latter  ease  doL    he 

m.  nt  „f  the  false  nnage  ,s  equal  to  the  an,rle  of  deviation  of  the 

(.'<^     False    OricHtaliun.—U 
will    bo    seen    from   what   has 
already   been   saitl    that    false 
orientation  is  a  neeessary  ae- 
<ompaniment   of  binocular  di- 
plopia.   Sui)po,se  that  a  patient 
who.se  right    external  rectus  is 
paraiy.sed  shuts  his  left  eye  and 
attempts  to  li.x  an  object  .situ- 
ated towards  the  right.      Let 
liim  now  (piiekly  .strike   at  the 
object  with  his  e.xtended  index 
h.ig.'r.      The   finger    will    ,,a.ss 
considerably  to  the  right  of  the 
object.      This    is    eallerl    false 
project  inn.      U    ,Uq)(  iids   upon 
exactly  the  same   principle  as 
the  incivase  of  the  secondary 
•leviation.     The  olqtct  is  pro- 
,  jected  according  to  the  amount 

|>   nervous  ene..gy  exorte<l :  a.s  this  is  greater  than  tha      "X^ 
under  noru.al  e.rcun.stances,  the  object    is  projected  too  fa 
."    the   d,recfon   of  action   of  the    paralv.sed    mu.scle      it    i 
.'ssen  ,al     hat    the  hnger  shoul.l    be   .h.^oted   at   the   ob  eet 
quiekly,  otherw,,se  the  ..ror  is  noticed  and  compensated  for 
J.>r  example    .f  under  the  .same  circumstances  the  pat  e„    is' 
'•I^J  to  walk  towards  an  object  .situated  at  some  dis  ance  to 
o  n.ht ,  ,.  brst  step.s  too  far  to  the  nght,  then  recogn le'his 
s  ake  and  corrects  it.     Tn  old  paralyses  the  patLt  may 
!;;«;•  J^.  '""^■■•^"^^    -""•"^-^•b     to    compensate    for    the 

'  '      "  '■  '''"   "•'■•■«'•     inc-  padeiit  holds  his  head  ,so 
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th  U  his  fat'o  is  turned  in  the  direction  of  action  of  the  paralysed 
muscle.  For  example,  in  paralysis  of  the  ri«,'ht  external  rectii:i 
the  patient  keeps  his  head  turned  to  the  ri;^ht.  The  object  of 
tl 


lis  mana'uvre  is  to  abolish  the  diplopia  and  its  attendant 
unpleasant  consequences  as  much  as  possible.  In  complex 
paralysis  the  position  of  the  head  is  still  such  as  to  relieve  the 
diplopia  to  the  maximum  extent,  the  position  being  adopted 
unconsciously. 

(;■))  V(  rlvjo.  <(•(■.- A'crtigo,  leading  to  nausea,  and  even  vomit- 
ing, is  due  i)artly  to  dipIo))ia,  partly  to  false  projection.  It 
occurs  chietly  when  the  paralysed  muscle  is  called  upon  to 
exert  itself.  \Vh<  -i  the  gaze  is  turned  from  the  region  oi 
correct  tt)  that  of  false  localisation,  objects  appear  to  move 
with  increasing  velocity  in  the  direction  in  which  the  eye  is 
moving.  The  unplea.sant  symptom.^  are  counteracted  i)ar- 
tially  by  altering  the  i)osition  of  the  head,  or  coinpletdy  l>y 
.shutting  or  covering  the  affected  eye. 

In  paralyses  of  long  standing,  false  orientation  gradually 
ceases  {rvir  siipni).  Diplopia  also  tends  todLsapjiear  or  become 
less  troublesome  ;  the  patient  learns  to  ignore  the  imjn-es- 
sions  derived  from  the  affected  eye.  Contracture  of  the 
antagonists  of  the  ])aralysed  muscle  gradually  s>ts  in,  which 
has  the  effect  (.f  increasing  the  primary  deviatit  -.  Since  the 
ret  inal  image  is  thus  thrown  farther  to  the  periphery,  where  the 
scnsitiv(>ness  is  less  {ride  ]^.  (it)),  its  sui»pression  is  facilitated. 

Iincsiiijalioii  of  a  (\t>ir  "/  Orulur  PamhjMft.—  ^hv  j  atient 
usually  .seeks  advice  on  account  of  diploi)ia.  In  .some  cases 
the  nature  of  the  ca.se  is  obvious  immediately  from  the  stra- 
bismus or  from  the  manner  in  which  the  head  is  hekl.  In 
most  ca.ses  these  features  are  too  slight  to  decide  the  rliagnosi.s. 

(I  )  The  first  proceduie  .should  be  to  cover  one  eye  in  order 
to  determine  whether  the  dii)loi)ia  is  uniocular  or  bin- 
ocular. 

(2)  Having  decided  that  the  di])lopia  is  binocular  the 
])atient  should  fix  the  surgeon's  finger,  and  the  field  of  fixa- 
tion of  each  eye  should  be  carefully  investigated  {vide  p.  614). 
Incases  of  complete  paralysis  of  one  or  more  muscles  it  may 
be  pos,sible  to  make  an  accurate  diagnosis  from  the  observa- 
tion of  the  defective  movements  combined  with  investiga- 
tion of  the  exact  |)ositions  of  the  images  of  the  finger  in  different 
areas  of  the  field  of  i)iiiocuiar  fixation.     In  ca«e.s  «>i  paitSi.s 
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tlu-  ,litr..n.ntiation  nnag,.  is  t,.o  ..l,sc..nv  U,  pc.,„it  nf  th. 

•solution  of  the  p,       ,,„   l,v  tl.is  nioan.s 

'<  '-  to  t.,st.s       I  ho  ,Kau-nt  .«  ,ak,.„  into  a  dark  roon,      A 

.-1  ^'.ass  ..s  p  a.....i   h,.fnn-  on.  oyo  in  order  to  distinguish  .  s 

•na^-.      A  hghted  ..an.Ue  is  then   n.oved  about  in  the  fiel.l  of 

'""-H"  ar  hxat,..n  at  a  .iistan...  of  a,  least  four  feet  fron        e 

pa. .;nt^. he  patients  head    heiug  kept  stationarv.     Th.'  .o!;. 

nons  of  the  unages  are  aecurately  recorded  upon  a  ehart  with 

..M-s.p.ar,.s  n.arked    upon   it    (p:..    o,,)      ,p,„.  ..xannnation 

■■'...>  be  earned  out  by  the  surgeon  turning  the  patienfshead 

r  _        in  various  direetions  while  the 
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eandle  is  kei)t  stationary.  The 
following  data  are  derivi'd  from 
this  examination  :  — 

i'l)  Tfu-  areas  of  single 
vision  and  of  diplopia  ; 

('')  The  distance  between 
the  two  images  in  the  areas 
of  diplopia  : 

('■)  Whether  the  images  are 
on   the  same  level  or  not ; 

('/)  Whether  one  image  is 
inclinerl  or  both  a:e  erect  ; 

('  )  Whether  the  diplopia  is 
liomonymous  or  crossed. 

The.sc  data,  if  concordant, 
are    sufficient   to  diairnose  the 

"-™™"'  '^-  > '"«■ r';:ilsr.  J'trrrt,: 

separated  from    each    otbr-r        Ti.-     •     ,i  "'-''^■'11    nio.si 

It    ,„„st    l„.   „.„„.nil.,.,-,.,|   ,h„|    ||,os,.  to»,»  „„  ,..,r,.|v  ,„l, 

'I'""";-  '"■  ■"'» » »"■  i...t  i.,fr ;.,„K  ,ii«.,„,i„„    „;, 

accuiafe  duiLMiosi.s  inn^-  I-  •..-. .-     .  —  ■    .      '"""""■    ana 

-M.r:.,(._)     i,,,,,cuu    01     IUl])Ossii)ie. 


Fn:.  -'fiS.  -Diplnp.a  Hiart  t,,, 
till'  fi^rlit  cxlrnial  iTctiis.  Tli,. 
<il)li<|u<.  111,,.  tlir,),ij;li  tl„.  ,.|,a,., 
shows  till-  limit  of  tlif  li,.|,|,s  ,,f 
Niiigle  vision  and  of  (lii,|,,,,ia. 
I  111'  (lottfd  'urow.s  show  tho 
positions  of  the  fals..  iinajr,,  i„ 
ilittcrcnt  parts  of  t|„.  (i,.|,|  ,,,• 
<li|)lopja. 


PARALYTIC   AND   KTNKTIC  STRABISMI'S    r,2l 

There  ate  two  not  infrequent  eauses  of  anihiguity.  The 
paresis  may  unmask  a  hitent  s(|uint  (ride  \>.  r)43).  or  the  patient 
may  fix  with  tlie  paralysed  eye,  espeeially  if  tliis  eye  has  the 
greater  aeuity  of  vision. 

The  nature  of  the  (hplopia  and  tlu-  position  of  the  images 
in  eaeh  of  the  nine  areas  of  the  tieid  of  fixation  for  para- 
lysis of  eaeh  individual  musele  slioidd  l)e  worked  out  ly  the 
student.  In  performing  this  exereise  he  should  rely  upon 
his  knowlediie  of  the  anatomy  of  the  muscles  and  their  eonse- 
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Fig.  2li'J.  -Werner's  inneinoMio  for  i)anilyseH  of  clcvrtttir  anil  (Icjin'Msor 
musok's.  Xote  tlmt  the  rlf.'lit  iiuiscles  iirc  to  the  li^lit.  th''  lelt  to 
lilt'  left  :  recti  in  centre.  ohlliivieH  dUtside,  superior  recti  above, 
superior  ol)liqnesl)elow.  Tlie  diatrraui  illustrates  the  normal  actions 
of  the  muscles  and  the  type  of  di|.loi>ia  caused.  For  example: 
Actions;  The  recti  adduct,  the  obliques  abduct;  the  superior 
muscles  {R.n.r.,  L.n.r.,  H.n.o..  L.x.o.)  pro(hice  inward  torsion,  the 
inferior  muscles  outward  torsion  :  the  movemt-nt  follows  the  direc- 
tion of  the  arrow.  <.;/.,  R.K.r.  moves  tlie  eye  inwards  and  upwards 
and  causes  inward  torsion.  Diplopia  :  The  false  image  (broken 
arrows)  is  dis])laced  in  the  direction  of  action  of  tlie  muscle  :  there- 
fore, fo-'  muscles  in  the  upi)er  half  {L.i.o.,  L.a.r.,  H.x.r..  H.i.o.)  the 
diplopia  occurs  on  ii))uard  movement  of  the  eyes,  and  the  false 
imape  is  higher  than  the  true.  The  diagram  also  show.s  whether 
the  dijilopia  is  homonymous  or  crossed.  If  the  [latient  fixes  with 
the  ])aialysed  eye  the  figure  must  be  rotated  so  that  the  false  image 
becomes  vertical. 

quent  action  in  each  position  of  the  eye.  (VmsideraMe  in- 
genuity has  been  used  to  devise  mnemonics  for  determining 
the  positi(ni  of  ttie  false  image.  One  of  the  most  satisfactory 
is  shown  in  the  accoinpanyimjr  diagram  (Fig.  *<)«»).  It  may 
he  iiointed  out  that  all  the  signs,  with  the  excejjtion  of  the 
deviation  of  the  eye,  viz.,  defective  movement,  false  i)rojection, 
increase  of  diiilonin.  secondary  deviation,  and  position  of  the 
head,  are  towards  the  side  of  the  paralysed  mu.scle. 
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Variniffi  o/  Or>il>,rJ'(irnh/.xi,s.~U  one  v.usrU-  iiUmv  is  afTcctt-d 
It  is  generally  the  fxteriml  loctiis  or  the  superior  ()l)li(|ue,  since 
eacli  of  these  is  suppHed  hy  an  independent  nerve. 

Aff(^etion  of  several  nniseles  simtdtaneoiislv  is  usually  ri,„. 
to  paralysis  of  the  third  nerve.  All  the  extrinsic  and  int'rinsi,. 
mus<les  (.f  (,ne  or  both  eyes  iua\  he  paralysed— r,/;/,//,.,/wn- 
pliyid  l«t<iHs.  If  only  the  extrinsie  nniseh's  are  atTeeted  t! - 
condition  is  called  ophthaJn,<>j,h,ji<i  <xt,  n.u  ;  if  .,nl\  the  intrinsic 
(sphnicter  pupilhe  and  ciliary  musv\c ]  n,,hl/ia/m„;ir<,in  iiiUm,,. 
ConjuijdU  /wm///,vi.s  j.s  the  term  ai)i.|ied  to  abolition  .;f 
certain  .synkin<>,ses.  Thus  ai)ility  to  look  up,  to  the  right  or 
left,  or  down  may  he  lost.  Inability  to  converge  may  also 
occur.  Such  defects  might  be.  convenient Iv  termed"  ,s»/«- 
p(intbis(s. 

Parabjsis  of  the  Exlm.ol  Jiutu.^.^-ThiHO  is  limitation  of 
movement  outwards,  and  the  face  is  turned  towards  the 
paialysed  .side.  Diplopia  occurs  on  |,M.king  to  fh(^  paralv.se.l 
side.  It  is  homonymous  ;  the  images  are  on  the  same  level 
and  erect,  becoming  more  sei)arat(^d  on  looking  more  towar.ls 
the  paraly.sed  .side.  The  fal.se  image  is  siightiv  tilte('  on 
lookmg  up  or  dov.n  as  well  as  towards  the  paral\.scd  side 

Pamlysis  of  il„  Suprrvr  W/,/,/,  .-Then-  is  limitation  <.f 
movement  downwards  and  towards  the  i)aralysc(l  side  ;  the 
face  is  turned  dr)wnwards  and  towards  the  .sound  side.  Dip- 
lopia occurs  on  lo.^king  down  (Fig.  27C  ).  Tt  is  homonvmous  ■ 
the  false  image  is  lower  and  its  upper  end  is  tilted  towards  the 
true  image.  The  distance  between  the  images  and  the 
inclination  of  the  false  image  increa.se  on  looking  down  and 
towards  the  i)araly.sed  side.  The  i)atient  has  great  diiliculty 
111  going  downstairs,  and  vertigo  is  usuallv  a  partieularlv  i)ro- 
minent  symi)tom. 

Paml!,.sis  of  the  Third  N,n,  —In  ecmplete  ]  aralvsis  of  the 
third  nerve  there  is  pto.sis,  which  prevents  diplopia.  On 
raising  the  lid  with  the  finger  the  eye  is  seen  to  be  deflected 
outward,s  and  somewhat  downwards,  owing  to  the  tone  of  the 
two  unparalysed  muscles.  The  pupil  is  semi-dilated  and 
immobile,  and  accomniodaticn  is  jiaralvsed.  There  is  a  slight 
degree  of  proptosis,  owing  to  loss  of  tone  of  the  jiaraly.sed 
muscles.  There  is  limitation  of  movement  upwards  and 
inwards,  to  a  less  d(>gree  downward."..  With  <h"  M-'  -ai=^ed 
there  is  diplopia,  which  is  crossed,  the  false  image  being  liighTr, 
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with  its  upiHT  end  tilted  towards  the  imiiilyscd  side  (Kiy.  271 ). 

Paralysis  of  the  third  nerve  is  niton  iiuomplete  and  indivi- 
dual museies  may  oceasionaiiy  be  atTeetcd  alone. 

/ElinlfHjif. — Paralysis  of  ocular  muscles  may  result  from  a 
lesion  situated  in  any  part  of  the  nerve  tracts  from  the  cere- 
hral  cortex  to  the  muse'es.  The  site  may  therefore  he  intra- 
cranial or  intraorbital.  Cortical  lesions  usually  cause  loss  of 
synergic  movements,  e.g..  conjugate  deviation,  but  simple 
jitosis  may  Im'  due  to  such  a  lesion.  The  diagnosis  of  nuclear 
and  ieri|»heral  lesions  depends  largely  ui)on  knowledge  of  th. 
anatomical  relations  of  the  miclei  and  ner\c.-;.  It  is  beyond 
the  Hcoi)e  of  this  work  to  treat  the  sul)ject  exhaustively  here. 
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Fig.  270.-l)ii)lopia  ol.Hrt  f..r  tl...     Fio.     271.-I)il.lo,.i.i     ch.vrt      for 

rigl.t  su,U.or  ..hlique.  tlu'     ri^ht     third     n.Tv.      11k- 

^  '  area    eiiL-ldseil    by    tlu"    curved 

line  is  the  area  of  siiiglo  vinioii. 

It  mav  or  mentioned  that  paralysis  of  the  external  rectus, 
sometimes  bilateral,  is  common  in  babies.  It  may  be  due  to  the 
use  of  forceps  during  delivery,  the  sixth  nerve  being  most 
exposed  to  ])ressure,  or  to  maldevelopment  of  the  nucleus. 
In  the  hitter  case  there  is  loss  of  conjugate  deviation  to  the 
.same  side  [vide  p.  508),  and  the  seventh  nerve  is  normal.  In 
acquired  sixth  nuclear  paralysis  in  adidts  the  seventh  nerve 
is  usually  implicated  {ridi'  p.  5(  8).  In  congenital  j  aralysis 
of  the  external  rectus  contractine  of  the  antagonists  does  not 
occur.  Other  nuclei  may  be  maldeveloped,  or  thev  may  be 
pick'  l  out  by  the  lesions  of  syphilis,  tabes,  or  disseminated 
sclerosis. 

encephalitis  superior,  or  in  rare  cases  to  other  causes.     It  may 
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Ik'  coii^a'iiital.  As  a  |ir(imcssi\c  coiKlitidi).  associutcd  with 
ptosis,    it   occurs  as  a   sijiii   of   iii\  astliciiia   ^'lavis. 

Other  iiitiaciaiiial  ocular  jiaralvs  s  arc  caiiscii  l)\  alTcctioiis 
of  the  lilood  vessels  -liji'iiiorrhaiic,  i  mholisin,  throinhosis,  &c., 
or  external  |ircssiiie      t  niiiiuirs,  hlood  clots,  periostitis,  iVe. 

Ocular  paralyses  may  also  he  due  to  diphtheria,  dialx'tes  and 
other  toxic  conditions,   injur\,   &c 

'I'he  pro>;nosis  vaiies  with  the  cause.  Ocular  paralyses  are 
so  often  early  sijzns  of  gra\e  n<-r\dus  di.sease  that  the  pnxrnosis 
should  always  l)e  ^niarded.  Tho.se  due  to  peiipheral  di.sease, 
dependent  upon  sy|)iiilis  oi  •  i heuniatism,"  may  speedily 
recover,      i.on^i-standinii  cases   rarely   recover. 

Ti-Kilitii  lit.  Syphilitic  cases  should  he  treated  hv  mercury 
and  increasinii  doses  of  iodidi's.  and  this  ticatment  should  lie 
ai>plied  to  all  doubtful  cases.  Salvaisan  should  he  tiied  in 
intiactahle  cases.  Some  cases  impro\c  on  salicvlates,  or 
colehienm  and  iodides.  Diaphoresis  may  lie  used.  'I'he 
constant  current  is  chietly  useful  in  kecjiini:  up  the  metaholis»n 
of  the  muscles  until  iimcr\ation  is  re-established.  It  jirotiably 
has  little  therapeutic  intluenc  e  upon  the  paialy.sed  nerv<'. 

Occasionally  sym|.tomatie  treatment  affords  iclief  to  tlu^ 
l)atient.  The  di|ilopia  may  sometimes  be  relieved  l)y  suit- 
able prisms,  but  this  treatment  is  larely  of  much  u.se  owiuff 
to  the  va:iation  in  the  amount  of  the  deviation  m  diiferent 
positions  of  theeyes.  Occasionally  jrood  is  done  hv  exercising 
the  weak  must'le  with  strong  prisms  (vidi  p.  ~\\~).  In  old 
cases  an  operation  may  be  indicated,  usually  tenotomy  of  the 
antagonist  with  advancement  of  the  paralysed  muscle,  thus 
putting  the  affected  mu.scU^  under  lietter  mechanical  t'on- 
ditions.  It  is  only  suitable  for- paretic,  not  paralytic,  cases,  and 
should  ne\cr'  bo  adopted  until  all  other-  means  have  farlcd.  It 
is  therefore  seldom  indicated. 

If  diplo|)ia  is  very  troul)lesome  and  caimot  be  relieved  by 
the  means  suggested,  spectacles  should  be  oi'dercd  with  a 
pi'ound  glass  in  fi-ont  <.-f  the  affected  eve. 


\-i- 


KiNKTR-    STK.VlilSMlS. 

Aberrant  forms  of  .strabismus  occur  as  the  result  of  irritative 
intracranial    lesions,   and   are   due,   not   to   par-alysis,    but   to 

unequal   stimulation   of  the  nerve  centres  or  nerves.     Sueh 
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s(iuiiits  i»n-  cnimiioii  in  iiKMiiniiitin  and  l.-sions  of  the  nnd- 
l„ain  ..!•  (•(■r.'lK'lh.ni,  such  a.s  tiiniciirs  (i;li..ina.  tiilxMvlo. 
gumma  &c.).  The  ...•.•mTcmo  of  the  s(|uint  cmly  dmin^- 
opilrptiform  tits  or  its  irregularity  of  tv|H-  may  rm.U-r  the 
diagnosis  from  paralxti.'  s(|iiint  t-asy,  csiK-cia'.ly  when  tlu-rc 
aro"  other  prominent  svmptoms  of  eerehral  irritati<m.  In 
other  eases,  espe.'ially  in  the  early  stages  of  th.-  disease,  the 
diagnosis  from  paralytie  or  e(.iu<.mitant  s.piint  may  be 
extremely  dillicnlt. 

S\\KiNKSi:s. 
Tlie  cxtnnMc  niUMlrs  take  pmt  iii  luaiiy  normal  and  paiho- 
logical  syiikiiuM  s.  W  h-n  the  oyes  look  up  tlie  levalores  palpe- 
Imuum  Vais..  the  hds  and  in  oxtren,.'  upward  uiovemrnts  the 
fn.ntale.s  aUo  .-ontia.-t.  la  c.nge.utal  ptosis  (<i.r.)  ui.wani 
,,„,vein.-ut  of  the  .ves  is  often  .l.f.'.'t  i%  e.  On  Inokini;  <lou.l  the 
li,l  follows  tiir  ^lol..'.  In  ..xoplithahnic  t.'<atr.'  thr  hd  follows 
tanlilv  or  n..t  at  all  (von  (Ira.fr  s  sipi)  ;    in  total  facial  paralysis 

the  lid  follows  the  giolx'  on  looking  <iown.  tIkpukIi  tl ye  cannot 

|„.  ,l..se.l   voluntarily.      On  .'losing  the  eyes,  as  in  sU'cp.  the  eyes 

turn   upNvards  and   outwards      Th.'  sain.'  tnovement   ol   th.'  eyes 

occurs   on   attenipte.l   closure   in    total    facial    paralysis.      On   the 

other    hand    the    vyr    soiuetiines    .'loses    in    t..lal    seventh    n.-rv.- 

naralvsis  on  svn.'ip.'  a.'tivity  of  oth.r  facial  nuis,les,  as  m  lau^:ii- 

ing.    "tIi.'    so-.alled    •jaw-winking"    svnkin.'sis    is    part  i.ularly 

striking.      In    ih.'se    rare   .as.'s   on.'    l.'vator    palpebra-   is   ihiown 

int..   a.'tivitv   .luring  .atinv',   an.l   som.'tim.'s   .ai    r.-a.ling  alou.l. 

Th.'    li.l    moVein.iit    is    usually    specially    as.s.KMate.l    with    lateral 

in..vements  of  the  jaw.  .hie  t..  a.'ti..n  of  the  pt.-rygoi.l  muscl.'s, 

which  are  iimervat.'.l  by  th.'  lifth  nerve.      In  ni..st  cases,  but  not 

all,   th.'ie   is  slight    l)tosis  ..f  the  atTecte.l   hd,  an.l   m   .'asi's  with 

c..ng.'nital   ptosis   the   synkin.'sis  occurs  on   s.u'kinf;.      Allied   to 

th.'   jaw-winking  cases  ar.'  oth.-rs  in  whi.'h  spasin..<hc   h.l  niove- 

in.'uts  oc.ur  ..n  lateral  .l.'viation  of  the  .'yes.     The  c.anergence 

pupillary  svnkin.'sis  has  already  ben  in.'iition.'d  ;    t.)  it  may  be 

ad.l.'.l  tile  c.aitraction  of  the  pupil  .a.  toned  closure  of  the  lids. 

In  rare  cas.'s  spontaneous  rhythmical  variations  in   tlu-  size  of 

the  pupil  are  accompanied  by  lid  movements. 

Nystaomus. 
Nystagmus    {vvaWil^eiv.   to   nod^   is    the    term    applied    to 
rapid  osc-illatorv  movements  of  the  eyes,  independent  of  the 

,1  _ _    '  „t„    ..v,;„>,  .TO  tiof  nfFopffld      The  oscillations 

iit)ri;;iii  uiu^ciiit-iiv-,   -• -  

are   involuntary,   though  in   rare  cases  normal   persons  can 


626 


IJISKASKS   (JF  THK    l-JVK 


iiiii 


ii; 


im.ti.t*.  HuMu.  Th.'v  HIT  UMuallv  latcnil,  l.iit  v.-rfi.iil  ,.,fa(n,v 
and  ini.x<-.l  n.tatnrv  atui  lateral  ..r  vertical  i.ystat^rmis  are  „nt 
tiMeotniiK.ii.  The  eoiulition  is  almost  always  bilateral,  though 
the  riK.v.-ments  may  he  much  more  marked  in  one  eve  than 
the  other.  In  siieh  eases  it  may  he  neeessarv  to  examino 
tlie  eye  very  oarefiilly  with  the  o|)hthalnioseo|K.  (eoineal 
reflex,  retinal  vessels,  &e.)  I.efore  the  presenee  of  nvsta^mua 
can  he  d.'monst rated,  Unilat(.ral  nvstaKmiis  d.M-s  oeewr 
hut  It  is  prohahle  that  many  of  the  eases  de.seriht^tl  are  reallv 
hilateral.  "^ 

Xystajrmoid  jerks,  i.r.,  Iar<rer  rhythmic  jerkin<;  movr.nent.s 
most  pronounced  at  the  .-xtrenie  limits  of  the  normal  move- 
ments of  the  eyes,  should  he  di,stinf;ui.shed  from  true  iiy.stag- 
mus.  They  are  not  uncommon  in  ii  lal  people  und(>r 
certain  conditions  fat  iiiue,  railway  traM-llinK,  &<■■■  The 
fundamental  cau.sc  is  proh,,l,Iy  .piite  difTerent  from  that  uf 
true  nysta^'mus,   tlioiigh   hoth   may  occur  together. 

Nystagmus  may  he  congenital  or  early  infantile,  or  it  may 
be  acfpiirerl.      These  two  groups  of  ea.sps  should  also  he  care- 
fully .iistinguished  on  account  of  their  difTerent  pathological 
foundatK.n.     Congenital  ami  .'arly  infantile  nv.stagmus    ir 
nystagmus  dating  from  hirth  or  within  a  few  weeks  of  hirth' 
occurs  in  congenitally   malformed  eyes,   in  alhini.sm    and  in 
eyes  with  congenital  or  early  developed  opacities  of  thetnedia 
<■!/.,   leucoma  or  anterior  i)()lar  cataract  due  to  ophthalmia 
neonatorum,  macular  chang.^s.  &c.     The  cause  in  these  cases 
IS  inahihty  to  develop  normal  fixation.     Fixation  is  developed 
during  the  first  few  week.s  of  life,  the  eyes  lx>ing  moved  aim- 
lessly  and   independently  f  .-fore  it  is  acquired.     Any  cause 
seriously  diminishing  the  acuity  of  macular  vision  occurring 
at  this  period  is  liahle  to  give  rise  to  nystagmus  •   if  the  eye  is 
hhnd,  nystagmus  is  not  developed.     Nystagmus  is  present  in 
total  colour  l)lindne.ss  (q.r.),  in  which  vision  is  carried  out  bv 
the  rods  alone,  and  there  is  therefore  a  central  scotoma      Tn 
some  congenital  ca.scs  it  is  imi)()ssihle  to  discover  such  a  cause. 
In  a  few  such  cases  ancestors  or  relations  have  been  albinos. 
Nystagmus  may  he  acquired  in  infancy  after  the  periinl  at 
which   Hxation  is  developed.     This  form  occurs  in  spasmus 
nutans,  m  -vhich  it  is  associated  with  nodding  movements  of 
the  head.     The  nodding  of  the  head  may  he  antero-nosterior 
lai.uuiationj,    lateral    (negation),    or    rotatory.     The    whole 
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niniitnm  cniniilcx  tlisa|)in-firs  in 


tlllK-        (III 


(■  of  tlic  few  cjiscs  ill 


\sliicli  nysta^'imis  ( 

mav  (lis:i|i|M'ar  in  one  cv* 


lisapiicary  siiontariconsly.     The  rl>•sta^mll^^ 


l)cf(.tr  the  ntliiT;    Hiicli  caMcs  may 


lie   inistiikcii 


for  true  unilateral  iiysta^iniis. 


Nysta^'iniis  m  a(llllt^^  (.cniis  in  ciisscininatcd  scl.-n.sis,  ciisras.- 
.,f  tl'icc.TclM'iluin  and  vcstilnilar  tracts,  and  of  tli<-  srmicircular 
canals  (r .-/.,  occasionally  on  syrinnin^'  the  .'ars),  Fr-drcich's 
ataxia,  itc  In  dis.scniinat.'d  scl<Tosis  the  inovciiicnts  arc 
uvncrallv  horizontal  and  arc  elicited  in  the  early  wta^^es  only 
m  '•xtrcnu-  lat.'ial  positions  of  the  eyes.  Ccrehellar  irritative 
!,-i.,-s  caiis<-  coarse  nvstaf.Miiiis  towards  the  side  of  the  lesion 
and  fine  nvsta^;nuis  to  the  opix.site  side.  Some  of  the.se  cases 
show  anali.tiv  xNitl.  Iiippus  {ri<h  y.  <ii  ).  and  lik.-  it  are  pn.hahly 
dependent  upon  the  rlivtiimic  activity  of  nerve  centres. 
Xystajzmiis  mav  also  occur  in  adults  as  an  -occupation 
neurosis,-  the  commonest  form  hciim  coal-miners'  ny.sta<;mus. 
This  has  been  rejiardcd  as  a  myo|Mthy,  due  to  continued  stram 
in  unnatural  situati<.ns,  ,.;;..  continually  looking  ohlicpidy 
upwards.  It  is  almost  certainly  due  to  working  in  very 
feehle  light   (ride  Itifnt). 

In  conL'cnital  and  early  infantile  nystagmus  the  jiatient  is 
wholly  unconscious  of  the  movements,  since  ohjects  do  not 
app.'ar  to  move.  Vision  is  usually  defective  in  spite  of  correc- 
tion of  <-iTors  of  refraction  which  fzcnerally  accomiuuiy  the 
tlcfect.      In  some  ca.scs  of  accpiired  nystajiiims  in  adults  ol)jccts 

appear   to  move. 

The  iiro^'iiosis  is  irood  in  siiasmus  nutans  and  in  miners 
nysta>nnus"if  the  occupation  is  changed,  though  recovery  is 
slow  ^  In  all  other  cases  it  is  had,  though  it  tends  to  diminish 
^vith  advancing  v.m.s.  Treatment  is  therefore  ])alli:;tive. 
consisting  in  correction  of  refraction,  wearing  smoked  glasses 
in  albinism,  and  treating  any  tliseasc  whicli  may  be  present. 

Miners'  Nystagmus  ixcui  s  diicfly  in  those  who  have  wurkc.l 

long  at  th."  .•oal  face.  The  patient  cmpWuiis  of  defective  vision 
wliich  is  wor.sc  at  night,  iuwiaciic,  giddiness,  photophobia, 
.lancing  of  lights  and  movements  of  .objects.  The  ny.st.vgmus 
is  e.s.scutially  rotatory  and  vei  y  rapid  ;  in  latent  cases  it  is  elicited 
hv  fixing  th.>  head  and  making  the  patient  look  up.  In  severe 
,.as."s  the  lids  arc  ncarlv  closed  and  the  h.>nd  is  hcl.l  backwards  ; 
.1,..,<>  Is  tr.-mor  of  the  head  and  ..ycbiows.  The  disease  is  six 
times  as  coinmoii  in  pits  wliich  use  sufcty-lampa  as  comimreU 
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vMlh  tlins.-  tliiil  lis.'  imkr.l  liL'lit.s.  Hii.l  viin.h  inv.'-s.-ly  with  tlif 
illiiiiiiiiiition  (l.l.u.llyii),  (■..liliiiiial  I.M.kifii;  '.puiinl  at  wnrk 
IS  only  II  r.iiiliiliiildiy  cause,  oIIiit  mkIi  .ai:s(s  Ihiii^;  ill  luall  Ii, 
acciilfiits,  .ri.irs  <il  ntiacl  mri,  suliiiorinai  |iiniiiriital  inii,  Ac. 
Sc<il.>|iia.  .11  \i>i..ii  III  a  <liill  Imlil.  IS  lairici  uiit  almost  .Mitircly 
liy  I  he  I  oils.  I  II.  Id  lli.M-  ciiiiiinstanc.-.s  \  isiial  a.iiily  is  Ki.'al.  st 
'"  '•"'  oiit>iili'  the  t'.ixca.  aii.l  tin  re  is  ,i  |i|i\  si..l.)Kical  c.ntial 
s.-.i|oiiia.      Tli.Tc   is  ui.'iii    .Jini.ully    in    k.'.|iinL'   u|>   tixatioii,  ami 

'' M'lilic.'   is   slroMK'ly    in    tiu.mr   of   the    vi.'W    that    this    i.s   tlit- 

cssiiiiial  ii'tiological  I'actor  in  inincrrt'  ny.stHgiims. 
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C'UNCOMITANT    IStRAIIISMI'S. 

In  fonconiitant  stral)ismus  the  visuiil  axes,  thoiiph  altnor- 
inally  directed,  retain  their  abnormal  relation  to  each  other 
in  all  nioveinent.s  of  th'  eves. 
It  (litTers  th<'refore  in  this  re- 
s|iect  from  paralytic  strahis- 
nui.s,  in  which  th(^  relationship 
of  the  visual  axes  to  each  other 
changes  with  every  movement 
of  the  eyes  in  the  direction  of 
action  of  the  paralysed  muscle 
or  in  the  resultant  direction  of 
action  of  the  paralysed  nnisdes 
when  more  than  one  is  affected. 
The  secondary  deviation  in 
concomitant  s(piint  is  erpial 
tf)  the  primary  deviation,  a 
fact  which  denionstates  the  ab- 
sence of  imralysis  (Figs.  272-3). 
The  deviation  of  the  visual 
axes  may  l)e  convergent  or 
divergent,  the  former  being 
the  more  common. 

In  every  case  in  which  the 
direction  of    the   visuai  axes  is 

aberrant  paralytic  strabismus  must  first  be  eliminated  by 
testing  the  movements  of  the  eyes  in  all  directions  with  the 
fiv.r_'f>r  Tf  thev  .ire  found  to  be  normal  and  there  is  nn  corn- 
plaint  of  diplopia,  it  may  be  concluded  that  there  is  no  paralysis. 
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Fic.  272. — Dittgra.ii  of  primary 
(leviatiDn  in  conroniitant  con- 
vergent 8trHl)isinus. 
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It  (Iocs  not  follow  that  there  is  roiu'omiiuiit  scjuiiit.  The 
convprirciice  or  (iivcrgonco  of  tlic  axes  may  he  only  apiiarciit. 
A  marked  appearanee  of  e()nver>rent  s((iiint  is  s4-'<>times  seen 
in  my()])ie  eyes,  of  diver;ient  squint  in  hypermetr()i)ie  eyes. 
It  will  be  >)i)serve(l  later  that  true  coneoniitant  eonver^'ent 
s(|uint  is  most  eomnioniy  associated  with  hypermetn.pia, 
divergent  with  myopia,  i.i.,  tiie  opposite  of  ai)i)arent  stia- 
bismus. 

Apixu-dit  .^Inihisnius  is  (bie  to  the  fa.-t  that  ihe  visual  axis 

of  the  e\e   is  very  rarely 
coincident  with  theojjtic 
axis     (Fii;.     274).       The 
optic   axis,    /.< .,  the  axis 
u|)f)n    \\hich    the    cornea 
and     lens     are    centred, 
])asses  through  the  centre 
of    rot.  •'.on    of    the    eye 
:.nd    a  ()  !>  ro  X  i  ni  at  e  ly 
throutrh  the  centre  of  the 
))upil.       The    visual   axis 
passes  throufzh  the  nodal 
point   and  the  fovea  cen- 
tralis,  thus    crossing  the 
optic  axis  and  making  a 
small  angle  with  it.     This 
angle  is  \ cry  nearly  equal 
to  an  angle  which  is  called 
the  angle  gamma  7;   it  is 
commonly  spoken  of  clini- 
cally as  the  angle  7.      In 
the  emmetropic    eye   the 
angle  7  is  said  to  be  i)ositivo,  i.r.,  tlie  optic  axis  cut.s  the  retina 
internal  to  the  fovea  centralis.     In    hypermetropic    eyes  the 
angle  7  is  also  ])ositive  but  greater  than  in  emmetroyna.     In 
myopia  the  angle  7  is  absent  or  negative,  f.r.,  the  visual  cxis 
and  the   optic    axis   coincide  or    the    latter   cuts   the   retina 
external  to  th"  fovea  centralis. 

Now,  neither  of  tJiese  lines  can  be  seen,  and  the  direction  of 
the  line  of  vision  is  judged  by  the  position  of  the  pupil.  Hence 
the  in  eater  the  size  of  a  positive  angle  7  the  more  the  eye  will 
appear  to  look  outwards.     If  the  angle  7  is  negative  the  ey;^ 


Fui.  273. — Diiigitiiii  <if  stcuiKliuy 
(Icvirttion  ill  ciim-uiiiitant  conver- 
gent stnihismu .. 
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will  appear  to  look  inwards.  Th -refore  in 
there  will  be  an  apparent  divergent  squi 
an  appare"*^  convergent  squint.  The 
latter  is  the  more  striking  because  the 
emmetropic  eye  usually  has  a  ])ositive 
angle  7  of  5°,  thus  producing  an  ajjpar- 
ent  divergence  of  10°,  which,  however, 
we  are  accustomed  to  regard  as  the 
normal  [)osition  of  th<»-  eyes. 

Having  decided  that  the  ease  is  not 
one  of  paralytic  strabismus,  it  is  neces- 
sary next  to  show  that  it  is  real,  not 
merely  ai)parent.     This  is  easily  done 
as  follows  :  The  ])dtient  is  told  to  fix 
the  surgeon's  index  finger,  which  is  held 
up  at  least  two  feet  from  the  eyes.     If 
it  is  held  closer,  as   is   too   often  done, 
noriiial    convergence    will    vitiate  the 
result.     The  surgeons   left   hand  or  a 
screen  is  held  in  front   of   the  patient's 
right  eye  ;  the  left  eye  will  now  be  ac- 
curately fixing  the  finger.     The  screen 
is  then  moved  so  as  to  cover  the  left  eye, 
fixation    being   now  taken  up  by  the 
right  eye.     If  the  right  eye  moves  in- 
wards or  outwards  at  the  moment  when 
it   takes   up   fixation   there   is  a   true 
squint  ;  if  it  remains  absolutely  motion- 
less the  squint  is  apparent  only. 

Having  now  eliminatetl  both  paraly- 
tic and  apparent  stra'iJsmus,  it  is  almost 
certain  that  the  case  is  one  of  true  con- 
comitant squint  (see,  however,  p.  542). 
In  concomitant  squint  one  eye  main- 
tains fixation  while  the  other  is  adverted 
or  ab verted.  If  in  the  test  just  de- 
scribed the  fixing  eye  is  covered  by 
the  screen,  the  deviating  eye  generally 
moves  outwards  or  inwards  through  an 
angle  equivalent  to  the  angle  of  the  de- 
viation in  order  to  lake  up  fixation.     ^\i 


high  hyyiermetropia 
nt,  in  high  myopia 


'iG.  274. — A  p  J)  a  r  e  n  t 
Btrabismus.    oft.  optic 
axis  upon  which   the 
rofractive  surfaces  are 
centred  ;       /,      fovea 
centnUis ;      n,    nodal 
point  ;     c,    centre    of 
rotation  ;    O,  point  of 
fixation  ;    O  c,  line  of 
fixation  ,    O  n  f,  line 
of     vision  ;      O    c    b, 
antii?  7.     Tt    is  prac- 
tically equal  to  O  n  b, 
which    can    he    mea- 
sured.       In       actual 
practice  the  guide  to 
o  ft  is  taken  from  the 
centre   of   the   pupil  ; 
a  ft  does  not  usually 
pass    accurately 
through  the  centre  of 
the  pupil,  so  that  the 
result  is  always  only 
approximate.  The 

angle  7  is  to  the  nasal 
s'de  in  hypcrmetropia 
and  ciiiiiiclivpiii. 
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the  same  time  the  o,\T  behind  the  screen  moves  inwards  or  out- 
wards through  exactly  the  same  angle  (secondary  deviation). 
If  now  the  screen  is  removed  it  •ill  generally  he  found  that 
fixation  immediately  reverts  to  the  Hrst  eye."  Such  a  case  is 
usually  termed  one  of  iniHatnal  .xtmhi.smun.  In  some  cases 
fixation  is  still  retained  by  the  second  eye.  If  it  is  so  retained 
for  a  considerable  periixl,  e.g.,  while  the  j)atient  blinks  several 
times,  the  squint  is  said  to  b<'  nltrninlitn/.  Inquiry  will  then 
generally  elicit  the  fact  that  the  patient  .sometimes  s(,uints 
with  one  eye.  sometimes  with  the  other  :  indeed,  this  may  be 
noticed  while  watching  the  patient.  Occasionally  patients 
with  alternating  strabismus  can  Hx  with  either  eye  voluntarily, 
but  usually  they  are  unconscif)us  which  eye  is  fixing.  Con- 
comitant squint  may  be  conMnnt,  or  occur  only  at  intervals— 
prr  iodic. 

It  has  been  mentioned  that  when  the  fixing  eye  is  covered 
with  the  screen  the  deviating  eye  usually  moves  so  as  to  take 
up  tixation.  In  unilateral  squints  of  iong-.standing  this  eye 
may  remain  motionless  and  can  only  be  moved  into  the  i)rim- 
ary  |)osition  l)y  -noving  the  linger,  a  condition  which  is  called 
fccrviric  fixation  (ri,h  p.  o34).  Since  it  occurs  only  with 
marked  deviation  of  long-standing  there  is  generally  no  diffi- 
culty in  distinguishing  it  from  apparent  squint. 

In  performing  the  i)reliminary  test  to  eliminate  paralytic 
strabismus  it   will  often  be  foimd  that  in  true  concomitant 
squmt  with  considerable  deviation  the  eyes  do  not  move  as 
much  as  usual  in  the  direction  opymsite  to  that  of  the  deviation. 
Thus,  in  convergent  squint  it  may  be  very  difficult  to  get  the 
eyes  to  move  outwards  as  much  as  normal,  so  that  the  margin 
of  Ihe  cornea  lies  under  the  external  canthus.     Similarly  in 
divergent  squint  it  may  be  very  difficult  to  get  the  eyes  to 
move  inwards  as  much  as  normal,  so  that  the  margin  of  tfie 
cornea  is  well  covered  by  the  internal  canthus.     This  defective 
movement  is  commonly  attributed  to  "  insufficiency  "  of  the 
external  or  internal  recti  respectively.     In  convergent  stra- 
bismus it  is  probably  due,  not  to  any  defect  in  the  external 
rectus  or  its  innervation,  but  to  the  fact  that,  fixation  being 
dei)endcnt  ui)f)n  one  eye,  there  is  little  stimulus  to  outward 
movement  as  soon  as  the  point  of  fixation  has  passed  fieyond 
the  field  of  fixation  of  this  eye,  i.e.,  as  soon  as  the  nose  cuts  off 
vLsioii  uf  the  linger.     In  many  such  cases  the  eye  wiii  move 
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out  completely  if  the  finger  ia  moved  rapidly.  In  divergent 
strabismuH  defective  inward  movement  is  sometimes  due  to 
mechanical  causes,  viz.,  the  size  of  the  myopic  eye  (fide  p. 

542). 

It  has  ah-eady  been  mentioned  that  in  concomitant  stra- 
bismus there  is  no  diplopia.  It  may  \w  present  in  the  earliest 
stages,  but  is  invariably  absemt  in  the  later.  This  is  due  to 
psychological  suppression  of  the  image  of  the  squinting  eye. 
In  most  cases  su])pression  is  aided  by  actual  defect,  usually 
ametropia,  in  this  eye,  but  it  is  not  the  complete  exiilanation, 
since  suppression  of  the  image  of  the  squinting  eye  is  al.so  the 
rule  in  alternating  squint,  in  which  both  eyes  are  frequently 
quite  normal  or  have  the  same  degree  of  ametropia.  Sup- 
pression is  doubtless  aided  in  all  cases  by  the  peripheral  situa- 
tion of  the  image  in  the  squinting  eye,  but  there  is  no  doubt 
that  the  seat  of  suppression  is  really  in  the  brain  ;  that  is,  in 
the  interi)retation  of  the  stimuli  reaching  the  brain  from  the 
eyes  those  derived  from  the  squinting  eye  are  deliberately 
neglected.  The  ability  to  exclude  the  impulses  derived  from 
the  squinting  eye  is  an  important  point  in  attempting  to 
arrive  at  the  rationale  of  concomitant  strabismus.  It  follows 
from  this,  fact  that  people  with  convergent  squint  have  only 
uniocularvision,  or,  at  most,  very  imperfect  binocular  vision. 

Except  in  alternating  strabismus  the  vision  of  the  squint- 
ing eye  is  nearly  always  \ety  defective,  which  is  ])artly  due 
in  most  cases  to  errors  of  refraction.  In  convergent  strabismus 
the  eyes  are  nearly  always  hypermetro))ic,  with  or  without 
astigmatism,  and  often  the  squinting  eye  has  greater  ametro- 
pia. There  can  be  little  doubt  that  some  such  inherent  defect 
may  determine  which  eye  will  deviate,  though  it  is  probably 
never  the  fundamental  cause  of  the  squint. 

In  some  cases  the  vision  in  the  squinting  eye  is  defective 
beyond  any  explanation  derived  from  objective  defects— 
ametropia,  &c.  In  some  such  cases  there  is  reason  to  believe 
that  the  defective  vision  dates  from  birth— congenital  ambly- 
opia. In  all  imilateral  squints  of  long  standing,  very  defective 
vision  in  the  squinting  eye  is  the  rule.  It  is  commonly  attri- 
buted to  the  prolonged  supjiression  of  the  images  derived 
from  this  eye,  and  is  hence  called  amblyopia  ex  anopsia.  This 
explanation   is   not   altogether   satisfa.  lory,   since   cases   are 

^  ......  ._  1111 
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genital  oataract,  yot  is  quite  good  after  suoeossfiil  operation 
The   virion  in  tlie  amblyopic  eye  i.s  often  reduced  to  ();(>(> 
and  may  be  reduced  to  counting  finger-^.     Cases  of  recovery 
of  sight  after  loss  of  th*.  fixing  eye  have  been  recorded    but 
unfortunately  this  result  certainly  does  not  invariablv  follow 
,    The  visual  acuity  may  be  greater  in  the  false  position  than 
when  the  retinal  nnago  falls  upon  the  fovea  (eccentric  fixation 
With  "false  macula-').     All  power  of  fixation  mav  be  lost 
by  the  amblyopic  eye. 

It  has  already  been  mentioned  that  the  gross  move- 
ments of  the  eyes  are  iK-arly  or  cpiite  perfect  in  concomitant 
strabismus.  This  applies  ecpuilly  to  dynamic  convergence 
and  accommodation.  The  eyes  start  in  an  abnormal  position 
and  normal  movements  are  superposed.  Thus,  in  fixing  a  new 
object,  the  normal  amount  oi  dynamic  converge-  .oe  is  sui)er- 
posed  upon  the  abnormal  static  convergence  or  divergence. 

Concomitant  strabismus   always  (sommerces  in  childliood 
g(>nerally  in  infancy.     It  may  become  manifest  after  a  fright' 
an  attack  of  whooping  cough,   measles  or  other  debilitating 
illness,  and  is  often  p()i)ularly  attributed  to  some  such  cause 
It  nuist  be  carefully  distinguished  from  the  squinting  which 
normally  occm-s  during  the  first  few  weeks  of  life    before  fixa- 
tion  IS   developed    {rule   p.   5:26)  ;     this   is   not   concomitant 
Many    imj.ortant    factors    in    the    a5ti<.logy   of   concomitant 
strabismus  are  known,  and  a  proper  appreciation  of  them  is 
essential  to  ratumal  treatment      No  theory  of  the  fundamental 
eausation  which  has  yet  been  advanced  satisfactorily  exi)Iains 
the  condition. 

Attention  was  early  drawn  by  bonders  to  the  common 
as.sociation  of  convergent  strabismus  with  hypermetroi)ia 
He  explained  the  relationship  by  the  fact  of  the  normal 
association  of  convergence  and  accommodation  {ride  p  511) 
Hypermetropes  have  t<.  exercise  an  effort  of  accommodation 
to  see  distant  objects,  still  more  to  see  near  objects  The 
effort  of  accommodation  is  associated  in  the  normal  j.erson 
with  a  corresponding  effort  of  convergence.  If  this  rule  be 
siippo.sed  t<,  hold  good  lor  hypermetropes,  the  stnm.r  accom- 
modation may  b,-  regarded  as  inciting  an  <-ffort  of  convergence 
which  IS  excessive  for  the  act.  .1  point  of  fixation  The 
hypeimetrope  is  therefore  in  a  dilemma.  He  must  either 
convcigf  aecuratci^v  lor  the  object,  m  wlucli  case  he  will  not 
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accommodate  sutlicicntly  to  see  it  clearly  :  or  he  muHt 
accommodate  acetirately  for  it,  in  whidi  case  lie  will  converge 
too  much.  This  will  cause  homonymous  diplopia,  unless  he 
is  able  to  sui)press  the  image  of  one  eye,  which  is  exactly  what 
the  i)atieiit  with  convergent  strabismus  does. 

Regarding  divergence  as  negative  convergence,  the  associa- 
tion of  divergent  strabismus  with   myopia  is  explained  by  the 

same  theorv. 

There  is  no  question  that  this  factor  is  one  of  great  import- 
ance, a-  is  shown  by  the  cure  of  some  cases  of  squint  by  suit- 
al)le  correcting  gla.sscs.  it  is  not,  however,  the  fundamental 
cause  of  sciuint  For  if  it  were.  (1  )  all  uncorrected  hypermetropes 
would  have  to  scjuint  ;  (2)  there  would  be  ametropia  in  all 
cases  of  concomitant  .strabismus.  The  latter  corollary  is 
foimd  to  be  false,  for  convergent  strabismus,  other  than  appar- 
ent strabismus,  is  occasionally  found  to  be  asso<  iatcd  with 
myoi)ia,  and  in  alteinating  strabismus  there  is  often  little  or  no 
ametropia. 

In  spite  of  these  facts  the  great  importance  of  the  association 
between  accommodatitm  and  fixation  must  l»e  strongly  insisted 
upon.     Convergent     strabisnnis     most     frequently     develops 
between  the  ages  of  two  and  six,  i.r..  ju.st  at  the  pericKi  when   , 
the  fixation  of  near  objects  throws  a  strain  upon  accommoda-    | 
tion.      It   is  often   periodic   at   this  stage,   and  noticed   only 
when    near   objects   are    looked    at.     Moreover,    chere   is   an   j 
undoubted  tendency  for  the  deviati(m  in  all  cases  of  conver-  |j 
gent  stral)ismus  to  diminish  with  age,  i.e.,  with  the  diminution 
of  accommodation.     The  relative  infretiuency  of  convergent 
scpiint  in  a<lults,   comi)ared   with   its  frequency  in  children, 
cannot  be  explained  solely  by  the  fact  that  many  cases  undergo 
siiccessf  ul  treatment.     It  may  be  remarked  that  the  amblyopia 
];ersists  in  the  formerly  squinting  eye  :    hence  in  every  case   ; 
in  which  satisfactory  objective  evidence  of  the  cause  of  defec-  j 
tive  vision  in  one  eye  caimot  be  (bsuovered,  the  patient  should 
l>e  asked  if  he  ever  squinted. 

As  alread\  mentioned,  greater  amotrojjia  in  one  eye, 
opacities  in  the  refracting  media,  intraocular  disease,  and  so 
on,  are  never  the  fundame.ital  cause  of  strabismus,  though 
they  may  determine  the  j)articular  eye  which  loses  fixation. 
This  is  espci'ially  the  case  when  concomitant  .squint  is  pre- 
ceded by  latent  stpuiit  ((/.*'.;.     It  i«  ea«>   lo  undvi aland  that 
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when  there  is  disturbance  of  musotilar  equilibrium  which  can 
only  l)c  overcome  by  six^eial  effort,  any  slight  .le^-ct  in  one 
eye  may  determine  the  development  of  a  manifest  squint 

The  application  of  Donders'  theory  to  divergent  strabismus 
associated  with  myopia  has  been  mentioned.  Here  since 
near  objects  are  seen  with  little  or  no  accommodatitm  the 
impulse  to  convergence  is  too  weak.  Since  infants  are  rarely 
myopic,  this  form  of  divergent  squint  does  not  develop  in  early 
childhood.  There  are  other  factors  besides  deficient  accom- 
modation which  t*nd  to  prrKluce  divergence  in  myopia  One 
IS  the  mechanical  conditions  of  the  myopic  eyeball  which 
being  abnormally  large  and  long,  adapts  itself  "to  the  axis  of 
the  orbit.  Further,  the  internal  recti  act  under  mechanical 
di.sadvantage  from  the  same  cause.     Moreover,  in  very  high 

myopia  the  far  point  of  the  eye  is  so 
close  to  it  that  it  is  impossible   for 
convergence  to   be  effectual— it   be- 
comes   impossible  to  see  the  object 
with   both   eyes   at  the  same  time. 
The  l>etter  eye  is  then  used  and  the 
other  is  allowed  to  take  up  the  }>08i- 
tion  of  rest,  which  is  usually  one  of 
divergence.     Such  a  strabismus  may 
remain  jieriodic  for  near  work  only 
for  many  years  ;    in    other    cases  it 
becomes  constant. 
SiK)ntaneous  cure  rarely  if  ever  occurs  in  divergent  stra- 
bismus, which  tends  to  increase  with  age 
■    ^'""^«")i^"t  strabismus  has  proved  a  fertile  field  for  con- 
jecture.    There  are  several  points  bearing  uj,on  the  subject 
which  are  obscure  such  as  the  development  of  fixation  and  of 
binocular  vision,  the  occurrence  of  congenital  amblyopia,  and 

to  Zs  •?";'»  '"^'T'''  '^"^  ^"  -^"^  ^^"y  theories  relating 
to  these  pomts  have  been  stated  and  restated  so  frequently 
that  they  are  accepted  as  facts.  In  reality,  many  are  not 
suscei^ible  of  demonstraticm,  and  none  have  been  proved 
Ihe  theorist  on  strabismus  accepts  the  -  facts  "  which  fit  his 
theory,  and  rejects  the  remainder 

is  It  inf  7  'I'tP:  "'  '^'  P''""'"'  ^^'^  '^  ^hat  strabismus 
IS  due  to  defect  of  the  fusion  faculty,  or  the  capacity  of  cnn.- 
biiang  psyciiuiugicaliy  the  impressions  derived  "from  the  two 
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Fio.  276.— Diagram  of  the 
p<).sition  of  tlip  corneal 
reflex  as  a  guide  to  the 
angle  of  the  squint. 
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eyes.  Some  authors  go  so  far  as  to  hypothecate  a  "  fusion 
centre  '  in  the  brain.  No  one  will  deny  that  the  fusion  of  the 
images  deriveti  from  the  two  ejes  in  hin(Kulai-  vision  is  an  act 
in  consciousness,  and  that  it  ^  has  a  physical  basis.  This 
j)hysical  basis  is  a  set  of  accurately  co-ortlinated  nerve  im- 
pulses. Binocular  vision, 
then,  de{)end8  u])on  the  ac- 
curacy of  co-ordination  of 
these  im])ulses,  and  this  is  a 
function  of  the  nerve-com- 
plex as  a  whole,  not  of  any 
particular  '"  centre."  It  is 
Indeed  jwssible  that  the 
strabismus  is  caused  by 
inco-ordination  of  the  affer- 
ent impulses  upon  which 
binocular  vision  depends, 
though  this  advances  the 
true  aetiology  of  the  disease 
but  little.  It  is  just  as 
probable  that  the  incoor- 
dination or  deficiency  of  the 
afferent  impulses  is  a  result 
of  the  strabismus,  which  is 
itself  due  to  some  other 
cause  ;  or  both  may  be  due 
to  a  common  cause. 

In  every  case  of  concomi- 
tant strabismus  the  angle 
of  the  deviation  should  be 
measured,  so  that  the  effects 
of  treatment  may  be  ac- 
curately observed.  A  rough 
indication  of  the  angle  of 
the  squint  can  be  obtained 
from    the    position    of   the 

corneal  reflex  when  light  is  thrown  into  the  eye  with  the  oph- 
thalmoscopic mirror  (Fig.  275).  The  light  is  thrown  in  from 
a  distance  of  about  two  feet,  and  the  patient  is  told  to  look  at 
iUi\  *y»i».*»*-iii  ■  o,r»  iyifovif  /^/-jjia  +K;a  refipxlv.  Tn  the  fixing?  eve  the 
corneal  reflex  will  be  in  the  centre  of  the  pupil,  or  slightly  to 


Fio.  276. — Diagram  of  PriestU'v 
Smith's  tape  for  measuring  the 
angle  of  squint.  K,  right  eye  with 
internal  squint  ;  L,  left  eye  ;  O, 
ophthalmosco  ■ ;  OF,  graduated 
tape  ;  F,  fixation  point  (observer's 
finger)  ;  \V,  weight.  The  angle 
measured  is  O  L  F,  which  is  equal 
to  O  R  R',  the  angle  of  the  squint. 
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the  inner  .side  if  th.>n.  i.s  a  large  angle  7,  t..  (I,,.  „„ler  ^i,le  if  the.v 
IS  a  negative  angle  7.  Th.-  light  is  then  tiirn.^l  (.,,  t.,  the 
squinting  eye.  If  the  n-flex  \h  alx.ut  half-wav  hetMren  tlu- 
centre  of  the  pupil  and  thi'  .-..nieal  margin,  there  is  a  deviation 
of  about  IH)"  ;  if  it  is  at  the  corneal  margin,  ahout  4.-)°.  This 
test  is  only  a  rough  one. 

The  iH'st  test  in  children  is  with  Priestlev  Smiths  tape  (Fi<r 
'2Hi).     It  consists  of  a  tape  1  metre  or  tM«  cm.  long,  with  a  rin'g 
at  each  end.     To  one  ring  a  second  tape  is  attached    haviru' 
a   tangent    .scale   up.,„    it.     Tlu-  gradual i<.ns   are.    of  c<.u-s(r 
difTerent,  according  to  the  length  of  the  Hist  tape      .At  th(' 
other  end  of  the  tangent  tape  is  a  small  weight.     Tlie  measure- 
ment IS  carried  out  in  the  dark  room.     The  free  ring  is  held  l,y 
the  |)atient  or  an  a.ssistant  on  the  cheek  immediately  below 
the  fixing  eye.     The  surgeon  jjasses  one  finger  of  the  hand 
which  also  holds  his  ophthalmoscope,  thn.ugh  the  other  ring 
and  keeps  the  tape  taut.     Witli  his  di.sengaged  hand  he  hokis 
the  tangent  tape  at  right  angles  to  the  distance  tap.e    at  the 
siune  time  holding  up  the  index  finger  as  an  obj.Tt  of  fixation 
Ihe  light  from  tlu-  ophthalmoscope  is  thrown  into  the  squint- 
ing eye,  and  the  patient  is  told  t<.  k.ok  at  the  fixation  finger 
J  his  IS  moved  along  the  tangent  tape  until  the  corneal  reflex 
IS  in  the  centre  of  the  pupil.     The  angle  of  the  .squint  is  then 
road  off  on  the  tape.     The  direction   in  which  tlie  tangent 
ta].e  IS  held,  whether  to  the  surg..„n-s  right  or  k-ft,  depends 
of  course,  upon  the  side  of  the  squinting  eve  and  the  nature 
ot  the  scpiint,  whether  convergent  or  divergent.     This  test  is 
by  far  the  best  of  any  yet  devi.s(>d  for  small  children. 

The  angle  of  deviation  can  also  be  measured  with  the  ])en- 
nieter  (Fig.  277).  The  squinting  eye  is  placed  at  the  centre 
of  the  arc,  and  the  patient  fixes  an  object  ,ix  mrir,,^  anay 
situated  slightly  over  the  position  of  the  ordinarv  fixation 
spot  of  the  iierimeter.  The  arc  of  the  perimeter  is"turned  t<) 
tlie  horizontal  ])osition  on  the  side  towards  which  the  ,s,M,i„t- 
ing  eye  is  directed.  The  surgeon  pa.s.ses  a  candle  Hame  along 
the  arc  until  the  corn.vd  reflex  is  in  the  centre  of  the  cornea 
of  the  squinting  eye.  He  then  reads  off  the  angk-  of  the 
s(iuint  on  the  arc.  If  extreme  accuracy  is  desired,  the  angle 
7  should  be  measured  and  allowed  for.  It  is  done  by  cover- 
ing the  .sound  eye  and  making  the  patient  fix  the  fixation  snnt 
ui  liie  perimeter  with  the  squinting  ,.ye.     The  candle  flame  i.^ 
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again  carried  along  the  arc  until  the  cdincal  rclicx  is  again  in 
tho  centrt'  of  tho  cornea.  Tlie  angle  7  is  nvid  off  on  the  are. 
The  method  i.s  not  suitable  for  children,  and  can  only  bo 
employed  with  inti'lligent  adults.  One  objection  to  it  is  the 
tendency  to  tix  the  ortlinary  fixation  sjiot  of  the  ])erimeter 
in.stead  of  a  distant  s])()t  in  the  same  line  of  vision.  If  this 
mistake  is  made  errors  ari.se,  more  jiarticularly  bei  ause  the 
amount  of  dynamic  convergence  exerted  in  these  cases  is  not 
always  the  same  as  with  normal  eyes. 

The  angle  of  deviation  can  also  be  conveniently  measured 
(m  atangent  scale  set  against  the  wall,  the  conical  rcHex  of  a 
candle  tlame  being 
again  used  as  a  guide. 
Treatmini.  —  Th  e 
routine  treatment  of 
ix  case  of  concomitant 
convergent  strabis- 
mus in  a  child  is  as 
follows  :• — • 

(1 )  Record  the  dis- 
tant   vision    of   each 
eye  if  the  child  is  not 
U)o  young,  the  angle 
of  the  deviation,  &c. 
1   Order  img.    atropini, 
I    1     ])er     cent.,    three 
I  times   a   day   for   at 
[I    least  four  days.     At 

the  end  of  this  period  estimate  the  error  of  refraction  by 
retinoscopy  and  confirm  the  result  subjectively  if  possible  ; 
reliance  should  be  jilaced  on  the  letinc  scojy  lather  than  on 
subjective  tests.  Again  measui e  the  angle  of  the  squint,  w  hich 
is  likely  to  bo  less  under  atrojjin  than  without  a  mydriatic. 
Order  the  full  correction  for  constant  use.  A  smaller  correc- 
tion for  the  effect  of  atro])in  should  be  made  than  in  hyper- 
metropia  without  squint.  If  tho  error  is  .onsidciable  I  usually 
subtract  only  (  fj  D  for  atropin  instead  of  1  D  ;  if  the  error  is 
small  I  order  the  full  atropin  correction  to  start  with.  Great 
care  must  be  taken  to  correct  all  astigmatism,  es])ocially  in  the 
5;;:!i!r!t!r>.t.'  fvf>  Thi^  is.itient  is  told  to  retiirn  in  a  month. 
If  the^child  is  less  than  two  years  old  I  do  not  oi-der  glasses 


FlO.    277.- — Mrasiircmciit    of    tho  HiigU' 
squint  by  tlie  perimeter. 
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rxc.'pt  in  mrr  cas^s.  Soim-  .siir^c.nH  onl.-r  them  in  all  casrH. 
I  prefer  fo  elirniiiafe  accoiiiriKxiation  l)v  kecpint;  hotli  eves 
under  the  inllnenee  (.f  atropin  ;  (lie  I  per  ...nt.  ..inttnent  nec-d 
l)«-  instilled  only  ..nee  a  day.  Tlie  eliild  shonl.l  Ik-  examined  at 
roKiilar  intervals  until  it  is  c.asiderod  advisable  t..  <.rder 
glasses. 

(2)  After  the  yla.s.scs  have  been  used  constantlv  for  a  month 
the  ehild  is  ajrain  e.Kamim>d.     The  visi(,n  is  tesK^d'and  the  aii^le 
<>t  the  .scpnnt  apiin  (neasure<l.     'I'he  treatment  now  (h-p^-nds 
ii|>«>n  the  condition  of  the  vision  in  the  .scpiinting  eve.     if,  as  is 
usually  the  ca.se.  this  eye  is  amhiyopie,   an  etTort   shc.uld   he- 
made  to  improve  the  vision  in  it    hy  eontimial  exercise.     In 
order  that  this  eye  may  he  used  tlie  other  must  he  prevented 
Irom  seein<r,  or  at  any  rate  from  seeing;  clearlv.     It  may  he 
<l«'Me  hy  placing'  a  pad  of  cotton  wool  under  the  ^lass  in  front 
of  the  (ixin<r  ..ye  f<.r  a  certain  period, ,.,/.,  .'.— |  hour,  thnv  or 
tour  tunes  a  day.     This  method  is  lial.le  to  he  ne^dected  or 
earned   out    inemciently.     A    better   nicth.Kl    is  to  order  the 
instillation  of  atropin  i,>lo  the  fhitHj  , ,,,  i.nU),  once  a  dav.     This 
eye  will  then  generally  b<>  used  only  for  distant  vision,  tfie 
s<)Uintmj,'  eye  beinj?  us«'d  for  .seeing  near  ol)jects.     The  child 
is  examined  at  intervals  of  a  month  or  two,  and  any  improve- 
ment in  vision  in  the  squinting  eye,  as  well  as  any  eliange  in 
the  angle   of  deviation,   carefully  recorded.     The  treatment 
rcipnres  watching,   as  in  some  ca.ses  the  deviaticn   becomes 
transferred  to  the  atropised  eye,  and  the  vision  in  this  eve  may 
deteriorate. 

(.'{)  The  further  treatment  deiK-nds  u]»on  the  size  of  the 
angle  of  deviation  the  condition  of  vision  in  the  squinting  eye 
and  a  variety  of  other  factors  which  differ  in  each  case.  '  If 
there  is  any  (>\idence  of  some  degree  of  binocular  vision  it 
may  l)e  advisable  to  attempt  to  cultivate  it  by  ortfiof.tic 
trealrmni.  This  consists  essentiallv  in  specially  devised 
stereoscoi)ic  exercises.  It  is  excessively  tedi<.us  and  seldom 
successful.  It  has,  however,  one  overwhelming  argument  in 
Its  favour,  viz.,  that  when  successful  it  cures  the  squint  The 
cure  is  complete,  i.o.,  the  patient  is  i)laced  in  the  same  con- 
dition as  a  normal  person  :  his  eyes  are  straight  and  he  has 
bmocular  vision.  No  other  treatment  can  be  said  to  cure  the 
disorder.  The  eyes  can  be  put  .straight,  but  this  cnrcK  onlv  ih^ 
deviation  ;    the  other  elements  of  the  disorder  remain  un- 
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iitTcctfd.  rnforliMiattly  orthoptic  tn'atm«'nt  siicctcds  only  in 
very  fiivoiirahlc  cascH,  and  then  only  after  i>rol<inj;('(l  and  very 
pcrscvt-rinn  t-lTorts.  In  tlw  majority  of  caMfs  it  is  iiwU-sm 
to  attempt  it,  and  in  all  cases  it  is  useless  nnless  carrie<l  out 
systematically  and  thoroughly.  For  the  details  of  the  treat- 
ment  monojjtraphs  on  the  suliject    must   he  consulted. 

Orthoptic  treat  meat,  may  <lemaiid  operative  procedure  at 
this  stai^e  or  evu  earlier.  If  orthoptic  treatment  is  con- 
sidered hopeless  or  has  heen  ahandoned  the  further  treatment 
consists  in  continuance  of  that  des;'ril;ed  under  (l)and  (2), 
hut  the  (piestion  of  the  advisability  of  oiierativo  interference 
has  nosv  to   he  considered. 

(4)  Opemtian  Sur^vouH  differ  so  much  in  the  principles 
which  intluence  them  in  advising  operation  and  in  the  nature 
of  the  operation  employed  that  it  will  he  best  to  deserilx)  the 
treatment  which   I   adopt  myself. 

If  the  deviation  is  l('°  or  less  tenotomy  of  the  internal 
rectus  of  the  squinting  eye  should  be  performed,  under  a 
general  amesthetic  if  necessary.  This  will  cure  the  deviation 
or  red\ice  it  to  a  negligible  (juantity. 

If  the  deviation  is  more  than  K  °.  advancement  of  the 
external  rectus  of  the  siiuinting  eye,  usually  with  tenotomy 
of  the  internal  rectus  of  the  same  eye,  will  be  necessary.  This 
operation  should  be  performed  under  a  general  anaesthetic 
only  in  very  rare  cases — indeed  only  in  cases  in  which  orthoptic 
treatment  is  indicate<l.  The  operation  should  therefore  l)e 
[Kjstponed  until  the  child  is  old  enough  to  be  ojierated  upon 
under  cocain.  The  age  varies  with  the  individual  ;  some 
quite  young  children,  ijj.,  under  ten,  submit  well  if  judiciously 
managed.  The  operation  is  quite  painless,  except  when 
tensitm  is  put  upon  the  muscle.  It  is  ilmost  imj)o8sible  to 
avoid  slight  tension  during  certain  stages,  but  it  need  only  be 
momentary.  The  objection  to  operating  under  a  general 
ana'sthetic  is  that  the  position  of  the  eyes  varies  so  much  in 
different  stages  of  ana'sthesia  that  it  gives  no  criterion  of  the 
final  position  after  the  anaesthetic  has  passed  off.  Very  go<xi 
results  can,  however,  be  obtained  by  an  experienced  oj)erator 
if  he  keeps  firmly  in  mind  the  amount  of  the  deviation  and 
ignores  the  position  actually  present  under  the  anaesthetic. 

liic  Ircalinciii-  w'l  ajtcisiatiug  f^-nuwiiiitciiiv  v^-nTvig- !!•• 
squint  without  appreciable  error  of  refraction  is  purely  cos- 
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mctic.  Thcs.-  patiri-tM  fuivc  n..  Liriociilar  visi.,,,  and  il  is 
ns.  I,.ss  fu  attctni.t  I.,  .level..,,  it  „nl,.ss  tlu-  cas,-  is  s,.,.,i  wl,,-,, 
til.-  |mti.-.if  IS  v..rv  .v..ii.i^r,  ..r  imm.'.lial..|v  aff.-r  th.-  s.niinf 
has  lH.,.n  first  n.,ti....|.  I'sualK  Ih.-r..  is  ..msi.l.Tahl,.  .I,.v,ati.,n 
s<.  that  an  a.lvaii<'..ni.'nt  ..|i.'iati..n  is  n-.|iiiiv.l.  ft  sli..iiM  |„1 
p..sf,,.,n...l  initil  a  p.Tf.'.t  ...suit  ...1.  I...  ^uaranf..,-.!, /., .  uiit.l 
th<-  ..i..-iati..n  .-an  l.<-  i..Tf,,r(n...|  with  local  aniusth.'sia. 

Th<-    ticatin.-nt    ..f     .•..n...initant    .liv.T<;cnt    stral.ismus    is 
•similar  t..  that  ..f  the  .•..nv.'r«..nl  type.     Th.-  r.-fracti....  ,„„st 
Im"  first  can-fully  .'..rrcct.-.l,  an.l  it  is  advisahlc  to  ..r.lcr  a  full 
.■orrccfi..ii  f..r  c.-nstant   use  unless  the  mvopia  is    very  hi>:h 
T.-n..t..rny  ..f  the  ••xt.-rnal  rctus  i,s  sel(|.,ni  in.ii.ated  in  th.-s.> 
<as,-s  hcause  tlu-  t.enofit  derived  is  t.x.  sli^rhi  ;    an  external 
t.-n..t..iny    will    n..f    c.,rr,vt    much    m.ire   than    f,"   .leviation 
A.lvan.'eni.'i.t   ..f  th.>  internal  rectus  sh..i.ld   he  left   in  m.mt 
«as,.s  until  it  .'an  he  |>erf..rni.>d  under  c.,cain.     N.,  operation 
IS  advisable  in  v.'ry  hi«h  f^rades  of  myopia,  sin.'e  the  size  of 
th.'    eye    may  ren.ler    success    moohanicallv  impossible  triffp 
infra). 

In  divergent  strabismus  o\er-.'orrecti..n  is  indicate.!  for 
these  eyes  show  a  -reat  tend..n.'y  t..  revert  to  their  former 
p<.s:ti..n.  In  .•..nv<.r«ent  strabismus  the  deviation  should  be 
fully  .  ..IT.'.  t,.d  only  in  adults,  <.n  account  ..f  the  tendency-  of  the 
devialion  t..<liminish  pari  passu  with  the  loss  ..f  acc.mimo- 
tlatL.n  (ri,l,  |>.  r,35).  M..re<.ver,  slight  convergence  is  less 
unsightly  than  divergence. 

Divergent  Strabismus  other  than  Concomitant  and 
Paralytic.  -Thero  are  ,  ,ses  ,.f  divergent  squint  which  a.e 
not  paralytu>,  nor  are  they  strictly  c.ncomitant.  Some  a.o 
very  nearly  allied  to  the  true  niyopic  divergent  squint  and 
may  arise  from  it,  e.g.,  the  divergence  of  the  worse  eye  after 
bm<.cular  fixation  has  been  ompletelv  abandoned.  Similarly 
the  meclianical  divergence  of  extreme  mvoT)ia  is  neither  con- 
comitant n..r  paralytic. 

An.ither  f<.rm  <.f  divergence,  aUied  to  the  unilateral  diver- 
gence in  unequal  myopia,  is  met  with  occasionally  in  any 
f.irm  of  anisometr..pia  in  which  the  dilTerence  in  refraction 
l>etween  the  two  eyes  is  great.  In  these  cases,  which  are 
seldom  su.sceptible  of  full  correction  (ride  p.  497),  one  eye 
only  is  used  f.)r  fixation  It  is  not  surTiHaJn"  f}-.-.r.-.f-^. .  iu.  ^ 
the  unused  eye  assumes  a  position  of  Vest,  which  V?' usually 
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,,iir  uf  <li\ci>;i-iicc.  It  i.-(  mote  surpriHiii^'  that  rt'liitivfly  few 
:,ncli  casrs  of  unisMiiiff  nipia  (Ifvclop  a  ?iiaiiifcst  sipiitit.  \Mum\ 
a  srpiiiit  i^t  developed  the  patient  not  iiifre<pieiitlv  eonii)i..ins 
ol  diplopia,  which  is  the  more  trvili).'  the  less  the  diveiL'etice. 
I'heM"  eases  are  dllheillt  t(  treat.  Prol'inijed  use  of  the  fullest 
|M,ssil)le  eorn-etioTi,  ai(h'd  hv  stere<'seo|)ie  exercises,  slimild 
he  tried  first.  If  it  fails  tenototiiv  of  the  extcMiial  rectus 
of  the  diveriiinsi  eye  may  efTect  a  cure  in  slijiht  (h'viatio.is. 
In  other  cases  an  advancement  is  indicated  ;  iti  such  cases 
extreme  delicacy  of  maniiailation  is  re(|uired.  Operation 
undertaken  for  cosiiH'tie  reasons  may  sometimes  induce  or 
increase  diploiiia  hy  approximating  the  true  and  false  images  ; 
it    is  usually  permanent   m  these  ease     .nd  exceedingly  dis- 

1 1  essing. 

An  eye  may  diverge  as  tlie  result  of  over-efTert  from  an 
internal  tenotomy.  Such  cases  were  at  one  time  not  uneoni- 
mon,  owing  to  an  attempt  heing  made  to  obtain  a  greater 
efTect  than  can  l)e  reasonably  expected  from  the  op<-ration. 
This  is  only  attainable  by  liberating  the  mus.  !e  very  freely 
from  Tenon's  capsule  ;  it  is  then  prone  to  slip  back  so  that  it 
fails  to  become  re-attached  to  the  glf)be.  The  s(piint  there- 
fore resembles  completely  a  paralytic  sipiitit.  The  muscle 
will  usually  be  found  imliedded  in  the  tissues  lying  under  the 
caruncle.  When  the  .tttempt  is  made  to  move  the  eye  inwards 
the  caruncle  is  seen  to  be  actively  retracted.  An  advance- 
ment operation  should  be  performed,  but  p -rfcct  movement 
is  seldom  regained. 

P'inally,  a  blind  eye  diverges  sooner  or  later. 

Latent  Strabismi's  ur  Heterophoria. 
It  is  found  in  some  ap])areiitly  normal  persons  that  in  the 
screen  test  (ride  p.  531),  when  the  screen  is  remtned  from 
l)efore  one  eye,  that  eye  moves  slightly  inwards  or  outwards 
to  regain  binocular  fixation  ;  if  the  screen  is  placed  in  front 
of  the  other  eye  and  then  removed,  this  eye  also  moves 
slightly  inwards  or  outwards  respectively  to  regain  fixation. 
When  both  eyes  are  fixing  there  is  no  deviation.  Such  a 
squint  is  called  a  latent  squint,  or  in  opposition  to  the  normal 
condition  of  orthophoria,  heterophoria.     If  the  latent  squint 

divergence  exophoria     Sometimes  one  eye  is  higher  than 
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the  other  ;  this  condition  is  u.sually  called  hyperphoria :  as  a 
matter  of  tact  it  is  itnpos^sil)le  in  these  cases  to  be  sure  whether 
there  is  absolute  hyper[)horia  of  one  eye  or  hypophoria  of  the 
other,  the  condition   being  relative  only. 

It  must  W  concluded  that  when  the  eyes  are  screened  they 
take  u|>  a  jjosition  of  rest,   the  extrinsic  muscles  exercising 
merely    th(>ir   normal    tone.      In   cases   of    latent    squint    the 
position  of  rest  is  not  orthophoria,  with  the  visual  axes  parallel, 
hut  heterophoria,  with  some  deviati(m  of  the  axes.     During 
normal   vision  the  reipiirements  of  binocular  vision  demand 
a  suitable  readjustment   of  the   visual   axes,   which  can   be 
brought  about  only  by  tonic  contraction  of  certain  muscles— 
hi  esophoria  of   both   external   recti,   in   -xophoria   of   both 
internal  recti.     This  involves  a  perpetual  strain,  which  often 
manifests   it.'.elf  as  asthenopia.     As  might   be  expected  the 
deviation  is  liable  to  l)ecome  manifest  in  conditions  of  bodily 
fatigue.     Some  i)erio(hc  stjuints  are  due  to  this  cause,  and  t^-e 
periodicity  may  »  e  very  rhythmic.      Thus  a  child  may  squ 
in  the  evening  when  he  is  tired;  after  a  good  night's  rest  the 
squint  has  disappeared,  and  ma3not  return  until  the  second 
or  third  day,  the  .sequence  being  accurately  repeated.     Often 
latent   stpiints  give  no  trouble  until  school  time  arrives  or 
adult  life  is  reached.     Here  the  demands  of  near  vision  increase 
the  strain.     No  symptoms  arise  perhaps  until  after  reading  or 
writing  for  an  hour  or  two.     Then    '  the  letters  seem  to  run 
together.'     This   is   due   to   relaxation   of   the   overstrained 
mu.scles  ;    the  eyes  momentarily  assume  the  position  of  rest, 
and  dii)lopia,  which  is  not  realised  as  actual  dcul-.o  vision, 
causes  blurring  of  the  print.     With  an  effort  the  blurring  is 
overcome,  but  eventually  this  becomes  impossible,  headache 
sujiervenes,  and  the   rtork  has  to  be  abandoned. 

Analysis  of  the  cases  shows  that  slight  eso-  and  exo-phoria 
arc  quite  common  and  give  rise  to  little  or  no  trouble,  which  is 
not  difficult  to  understand  when  it  is  remembered  that  over- 
.'iction  of  both  internal  recti  is  physiological  in  ordinary  con- 
vergence on  near  objects.  These  muscles  are  therefore  accus- 
tomed to  act  together  and  little  strain  is  felt.  The  same  is 
true  in  less  degree  of  the  external  lecti.  Only  when  the  devia- 
tion is  ^Teat— 5°— l(°o.  more —is  asthenopia  frequently  pre- 
sent.    Very  slight  degrees  of  hyperphoria,  however,  almost 

inVariahlv    PAIIRn    OVtl-Omo    Aiar  r\n-,(r^^^       *«_    ;„     il 

— •■    — iiti-.-jt.-,  i-.-i  iii  IJ-.-3V  coisvs  over- 


CONCOMITANT   STKAHISMIS 


54ft 


a( 


•tion  of  imisi'lcs  which  an-  not  accus 
ird 


itoiiu'd  to  woiU  togt'thiT 


is  nccessury  in  orcU 
For  instance,  in 


over; 


to  keep  the  visvial  axes  in  the  same  plane. 

the  primary  position  of  the  eyes  there  must  lie 
uml  inferior  ohU<ine,  combined 


iution  of  one  sajjcrior  rectus  n 


with  overaction  of  tlie  other  inferior  rectus  and  superior  obhtpie 
and  the  readjustment  in  other  positions  of  the  eyes  must  be 

verv  comi)lex. 

It  mils  lie  impossil)le  to  discover  slight  degrees  of  lietero- 
plioria  b'v  the  screen  test.  More  delicate  tests  have  therefore 
been  devised.  All  depend  upon  lisassociating  the  two  eyes. 
The  simplest  method  is  that  of  so  altering  the  aiipearance  of 
the  retinal  image  in  one  eye  that  it  afTords  no  stimulus  to 
fusion  with  the  image  of  the  other  eye. 

The     patient     is    placed    six 
metres  from  a  candle   or  bright 
spot  of    light  in   a  dark    rocmi. 
A      Maddox     rod      C-'ig-     -'TJ), 
which  consists  of     fo        or   live 
cylinders  of    red    glass    sUle   by 
side  in  a  brass  disc,  is  placed  in 
the  trial  frame   before  one  eye. 
The  spot  of   light   seen  through 
the  red  cylinders  ajipears  as  a 
long  red  Hnc.    If   the  cylinders 
are  placed  with  their  axes  hori- 
zontal   the    red     line    will     be 
vertical.     If  there  is  orthophoria 

the  bright  spot  will  appear  to  bo  in  the  centre  of  the  vert.ca 
red  line  ;  if  there  is  eso-  or  exo-phoria  the  red  line  will  be  to 
one  side  of  the  spot.  The  angle  of  the  deviation  is  measured 
bv  the  strength  of  the  prism  which  it  is  necessaiy  to  place  m 
fnmt  of  the  Maddox  "^l  in  order  to  bring  the  red  lino  and  he 
spot  together.  Th'  ature  of  the  deviation  is  indicated  by  the 
positi.m  of  the  bas.  of  the  prism,  whether  out  or  m. 

The  Maddox  rod  is  then  turned  round  so  that  the  cyhi.de. s 
are  vertical  ;  the  red  line  will  now  be  horizo.it  a.  It  there 
is  no  hyperphoria  the  line  will  pass  thr..ugh  the  bnght  spot. 
If  there  is  hyperphoria  the  .ed  line  will  be  below  or  above  the 
spot  according  as  tlu-  relative  hyperphoria  is  in  the  eye,  with 
the  r.Kl  in  fr.mt  of  it  or  in  the  other.  The  amonnt  of  deviation 
•    J  u,.<i.„  .tr,.nafhnf  the  nrisui  rcquiivd  to  corrcct  it. 
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DISEASES   OF  THE   EYE 

The  deviation  in  latent  .sciiiint  is  often  ditTeient  in  near 
vision  from  that  in  distant,  so  tliat  hotii  must  he  tested 
The  deviation  in  near  vision  is  testeil  l)v  means  of  a  st)eeial 
card  (Plate  Will).  A  strong  prism— ahout  12"-is  plaeed 
base  down  or  up  I.efore  one  eye.  In  orthophoria  the  arrows 
are  exaetly  in  the  same  vertieal  line.  In  eso-  or  exo-phoria 
the  lower  arrow  points  to  a  nuinher  in  the  upper  seale  This 
numlx-r  jrives  the  an^de  of  d.niation,  whieh  mav  be  eonHrined 
by  eoi.nteracting  the  deviation  with  a  prism,  i)as..  in  or  out 
before  one  eye. 

Besides  the  aetual  measurement  of  the  deviation  in  latent 
strabismus  the  strength  of  the  muscles  involved   should   also 
be  tested  by  forcing  them  to  a  maximum  elTort  against  prisms 
With  the  patient  seated  six  metres  from  a  candle  the  highest 
prism,  base  down,  before  the  right  eye,  still  permitting  of  single 
vision,  gives  the  range  of  superduetion  of  that  eve      Sub- 
(luetion  ami  abduction  can  i;e  measured  in  the  same  manner 
A.lduetion  gives  less  concordant  results.     The  normal  limits 
of  super-  and  sub-ducti.m  are  l-.V  to  :;-.r  :    of  abduction  V 
to  5°. 

Alliecl  to  these  defects,  though  not  strictly  speakinu'  a  latent 
scpiint,  IS  in.su(fieieney  or  weakness  of  eonvvigei-  It  will  U> 
revealed  by  the  ordinary  tests  of  motor  balance.  If  tliei(>  is 
more  exophoria  or  less  e.sophoria  in  near  visi.m  than  in  di.stant 
th(Te  ,s  insumcieney  of  coinTrgence.  The  defect  causes 
asthenopia  in  near  work. 

7'o/,/w('/,7.— The  lower  degrees  of  esophoria,  and  to  a  less 
extent  of  exophoria,  cause  no  svmptoms  and  need  no  special 
treatment.     Slight     exophoria     often    causes    svmptoms     in 
young  adults  much  engaged  in  near  work.     It  is  relieved  by 
smtable  prisms,  bases  in  :    if  the  general  health  imj)r()ves   oV 
the  amount  of  near  work   is  diminished,   the  pr-'sms  can   h- 
dispensed   with   later.     Hyperphoria  is  most  likelv  to  cause 
asthenopie  symptoms.     It  is  corrected   bv  ordering  suitable 
prisma  to  be  combinetl   with  the  glasses  which  correct  anv 
refractive  error.     If  the  spherical  error  is  siitfici(>ntlv  great  the 
Jinsmatic  effect  may  b(.  obtained  by  d(!centring  the  lenses     The 
total  prismatic  error  should  be  di  vid.-il  e<pialiv  between  the  two 
eyes  in  ordering  the  correction.     Thus,  if  there  is  hvper,)horia 
of  3   as  measured  by  a  3°  prism,  base  down  before  the  left  eve 


a  prism  of  li°ia  ordered  he^firr.  i-s-h  ^-.-^  k.-.=.. 


up  iGi  tiio  iik'lil, 
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base  down  for  the  left.  When  this  treatment  d(H's  not  sue- 
eeed,  and  the  deviation  is  considerable,  tenotomy  of  the 
siiiHM-ior  rectus  may  l)e  necessary,  but  such  cases  aie  rare,  and 
operative  interferi-nce  should  iu)t  be  lightly  undertaken,  for 
it  is  apt  to  be  disappointing. 

The  rational  treatment  of  large  degrees  of  eso-  or  exo-phoria 
consists  in  exercising  the  weak  muscles  against  piisms.  This 
is  usually  only  temporarily  beneficial,  but  the  muscles  can  be 
kept  in  good  order  by  rei^ating  the  exercises  at  intervals. 
The  asthenopia  can  be  relieved  by  ordering  p  isms  to  correct 
the  defect,  i.e.,  prisms  with  their  bases  directed  in  the  op|)osite 
sense  to  those  used  for  exercise.  This  should  be  avoided 
except  in  such  cases  as  those  already  mentioned,  since  it 
generally  tends  to  increase  the  defect,  so  that  stronger  prisms 
have  to  be  ordered  from  time  to  time.  In  severe  cases  oper- 
ative interference — tenotomy — may  be  indicated. 

Insufficiency  of  convergence  may  be  treated  by  prism  exer- 
cises. The  following  simple  exercise  is  often  sufficient  without 
having  recourse  to  prisms.  Any  error  of  refraction  is  corrected 
with  glasses  which  are  ordered  to  be  used  constantly.  While 
reading  the  patient  gradiially  brings  the  book  nearer  and 
tiearer.  until  the  \mnt  becomes  blurred.  He  then  slowly 
moves  the  book  back  to  ordinary  reading  distance.  The 
process  is  repeated.  At  about  every  tenth  lino  the  patient 
looks  into  the  distance,  so  as  to  relax  his  accommodation  and 
conveigence.  Two  or  three  pages  should  be  read  in  this 
manner  three  or  four  times  a  day  for  several  weeks.  The  cou"se 
is  repeated  as  often  as  necessary. 

If  convergence  *  aining  fails  ))risms,  base  in,  must  be  ordered 
with  the  reading  glasses  Care  must  be  taken  not  to  over- 
correct  presbyopia  (vide  p.  501). 

Operations  on  the  Extrinsic  Muscles. 

Tenotomy.  —Instruments  required  :  speculum,  fixation 
forcei)s,  strabismus  hook,  tenotomy  scissors.  I  prefer  a  flat 
tenotomy  hool  (Moorfields'  pattern)  to  the  ordinary  hook 
with  a  bulbous  end.  I^oeal  ana?sthesia  suffices  in  all  but  very 
young  patients;  a  few  drops  of  adrenalin  (1  in  1,(<0)  may 
be    instilled    with   advantage.     I    usually   stand    above   the 
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The  conjmutival  sac-  having  h-on  donrlu.l,  and  the  spocu- 
l'"n  .Ms,.,.t..d    the  conj.nu.tiva  is  s.-i..,.,!  over  tho  musolo  and  a 
v..  K.    „K.,s,.,n,  8_n   n.„.   ,on,,  is   ,na.l.   with  .ci^ir    it 
...ust    1h-    ,v.n..mb,.rod    that     the   internal   ,vtu,s  is  innortcH 
nearej  ,  tl.  external  faHhe,  fn>n,  the  corneal    n.a^i^    (  ^^ 
I'-  •>04).      The  tissue  und...|ving  the  cnjnnetiva  at  The  lower 
.order  of  the  muscle  is  th<-n  seized  with  the 
torceps  and  nicised,  care  heinir  taken  to  hold 
lie  scissors  so  that  they  are  tangential  to  the 
f-'l-'lH".       If    this    is    pro,,erly    done    Tenons 
capsule  IS  opened.     The  hook  is  now  taken 
in  th(.  right  hand,   which    still    retains    the 
scissors,  and  the  jx.int  is  introduced  into  the 
opcmng   in    Tenon's     capsule.     Tt  is  pa.ssed 
l.ackwards.     then     upwards     InHween     the 
"H.scl,>    and    th<-    .sclerotic.      In    this    nian- 
'»'"vre  the   point   ..f  the  hooK   must  be  kept 
hrmly  against   th,.  globe.     The  point  of  the 
liook   app,-ars    at    the    upper    border  of  the 
muscle,      ft    is   freed   from  any   conjunctival 
or    subc..ajunctival  ti.ssue    which  may  cover 
It.     The   hook    is   drawn   forwards   until    it 
les  clo.se    under  the  in.serticm  of  the  mu.scle 
l)iit  undue  traction  mu.st  not  be  exerted    as 
It  causes   scN-eiv    pain.      The  hook  is  Mans- 
.|rre.l  to  the  left  hand.      The  point   of  one 
blade    cvf    the    scissors   is   introduced   along 
the  hook  below  the  tendon,  and  the   niu.scle 
rs  divided   between  the    hook  and  the  scle- 
rotic.    The  hook  should  be  introduced  again 
an<l  moved  about    in  such    .    manner  that 
\i2X'        •■*=•>"    ft'^^'hments    which     remain    may    be 
fon'V.s  "*''"-''*  "l>  and  divided. 

davs   tbeovo.    •   '^r''\   ''"'^    '^'"»l«g^   are   worn    for    two 

Wi'fh  H    •  "  ^'■•"'•'  "'''^•***'^  ^'**^   ^^""^  acid  lotion 

With  the  exception  of  a  small  puncture  in  the  conjun.-tiva 

D\   an  (Xpert.     Th,s  niethod  has  the  advantage  of  pre ventinir 
so  much  retraction  of  the  c.anin.-le  in  t.^notomising  t he  inte  nS 

.•      -  •     '=o'---.,    i    -jc  ua..guiyu».     iiie  retraction 


\-.^ 


CONCOMITANT   STRABISMI'S 


549 


of  the  caruncle  ii.  the  open  method  can  he  counteracted  by 
inserting  a  conjunctival  suture  (silk,  No.  (•),  Nvhich  however 
has  the  disadvantage  that  it  must  be  removed  m  a  lew  days. 

No  attempt  should  ever  be  made  to 
obtain  a  greater  elTeet  from  tenotomy  of 
the  internal  re(;tus  than  ir",  t)f  the  exter- 
nal rectus  5°.  If  a  greater  effect  is  de- 
sired an  advancement  of  the  opi)onent 
must  1h;  jKTfornuid. 

Advancement.  — Tnstrmnents  recpiired  : 
speculum,      fixation     forcei)s,     tenotomy 
scissors,     strabismus    hook,    Prince's    ad- 
vancement    forceps     (Fig.     27H),     needle 
holder    (Fig.   270),    curved    needles    (No. 
2)     (Fig.     280).       Prince's     advancement 
forceps  have  one  smooth   blade  and  one 
armed    with     sharp     spikes    which   pass 
through  holes  in    the  smooth  blade  when 
the    blades    are    locked.      These    forceps 
are  usually  made  in  right  and  left  pairs. 
There   is   no  necessity  for   this  :    it   need 
/  siTuplv    be  remembered  that  the   smooth 
'    bhule'must  be  imssed    Ix^low  the  muscle.   Ki« 
The  best  needle  holder  is  the  one  figured  ; 
it  has  narrow  jaws,  so  that  the  shari)ly-curved  needles  are  not 
broken  by  their  i)ressure. 

Apart  from  exceptional  circumstances  (ndf  p.  o-tl ),  advance- 
ment should  always  be  performed   under 
local  amesthesia.     A  few  drops  of  adren- 
alin   (1   in  1,M(  )  should   be  instilled  just 
before  commencing  the  operation. 

The  ct)njunctival  sac  having  been 
douched,  a  mask  of  sterile  gauze  is  placed  ^^^  ^^  _  ^,^^^^^ 
over  the  face  (Fig.  281 ).  A  hole  is  cut  m  ,„,^,i,eg  for  ad- 
it, o])posite  the  eye  to  be  operated  u])on  * 
The  speculum  is  then  inserted.  The  pa- 
tient is  told  to  look  in  the  required  direction , 
r  ,,  in  operating  upon  the  right  external  rectus  towards  the 
left'  A  vertical  incision  is  made  in  the  conjunctiva  over  the 
inserticm  of  the  muscle,  as  in  tenotomy.     A  rectangular  flap 

.._         ,      I  lu.l  Vi^^in'^Ttf ol  ip/>iHinnH 

of  conjunctiva  la  liicU  uioSCCtCU  aj;,  j;ci:a::T::  ii-.-^zt       


270. — Siloock'a 
nofille  )ioUler. 


vHiiccment.  Size 
Xi).  2  should  be 
iiHpd. 
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bnp.M  mafl,>  fr„„,  the  ends  „f  the  vertical  ineision.     Tenon's 
<ai.su  e  .8  then   .neised  at    the   lower  border  of  the  muscle 
an(l  the  hook  introduced  as  in  tenotomy.     The  point  of  the 
hook  IS  freed  from  subconjunctival  tissue  in  the  same  manner 
The  smooth  blade  of  Princes  forceps  is  passed  along  the  hook 
which  ,8  then  removed.     The  forceps  are  closed,  and  l.n-ked  by 
the  spring  catch.     They  are  handed  over  to  the  care  of  the 
assistant.     The  patient  is  then  tr.ld  to  look  in  the  opposite 
direction,  the  eye  l:eing  kept  steady  by  the  assistant  with  the 
advancement  forceps.    The  internal  rectus  is  then  tenotomised 
liu  external  r.rtiis  is  now  t<-Motomised  by  cutting  with  the 
scissors  bof.vcen  the  Princes  forceps  and  the  sclerotic.     The 


Fro.  281.— Diagnici  of  ,i,lv.inocniont  opemtion. 

•nuscle  is  thoroughly  freed  from  the  sclerotic  and  held  vertical 
by  the  assistant,   without  undue  tension. 

1  7^1. ?u''^  '^f^''  '■""''"*"  '"  '"sf^'ting  the  stitches  (silk,  No 
1 ).  If  the  right  external  rectus  is  being  advanct^J  the  stitches 
arc  passed  from  the  nuiscle  towards  the  cornea  ;  if  the  left  in 
the  reverse  direction.  We  will  supj.ose  for  the  sake  of  descrip- 
tion that  the  left  external  rectus  is  being  operated  upon.  The 
needle  <«  grasped  by  the  holder  about  half-way  between  the 
e>  e  and  the  mid.lle  of  the  bend.     It  is  passed  int^  the  episcleral 

issue  about  3  mm.  from  the  corneo-scleral  margin.  It  must 
be  directed  almost  perpendicularly  to  the  globe  at  first,  so  that 
a  hrm  .scleral  grip  ,s  obtained.  This  is  tho  mr,«f  ;.^r,^..„„,  „_^ 
most  clitticult  step  in  the  operadon.     The  needle' is  brought 
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„ut  ahout  1  mm.  tiom  its  lu.int  of  <"ntry.  In  doitij;  ao  pressure 
must  he  exerted  in  the  diieetion  of  the  (u.ve  of  the  needle  ;  if 
the  pressure  is  exert.nl  in  the  direetion  of  a  ehord  of  tlie  are  of 
the  eireie  of  eurvature  of  the  needle  the  latter  will  inevitahly 
hreak.  The  mid.lle  stiteh  is  inserted  first,  i.e..  the  needle  is 
iiitHKlueed  in  the  prolongation  of  the  horizontal  meridian  of 
the  cornea.  Havinu  obtained  a  firm  anterior  hold  the  needle 
is  a.'ain  ^rasjied  hv  the  h..lder,  this  time  nearer  its  eye.  The 
miisele  is  held  ve'itieal  and  i)laee(l  scmiewhat  ,,n  the  .stretch. 
The  needle  is  inserted  on  the  posteri(»r  surfac.',  as  far  hack  as 
p.issihle.  It  is  1  a.ssed  throufih  the  mu.sele  and  conjunctiva 
and  the  thread  is  drawn  throuflh. 

The  other  two  stitches  are  inserted  in  the  same  manner,  one 
al)ove  the  other  helow  the  tirst.  Instead  of  l.ringinf?  them 
throu.'rh  the  muscle  and  conjunctiva  as  lefoie  they  should  he 
passed  throujih  the  muscle  tirst,  then  through  the  anterior 
c.rners  of  the  c(mjunctival  tla]).  The  sutures  are  kept  care- 
fully arrangeil  in  order  over  the  gauze  mask,  which  prevents 
them  coming  in  contact  with  the  face. 

The  sutures  having  heen  inserted  the  advancement  forceps 
are  removed  hv  cutting  through  the  muscle  clo.so  behind 
them  •  care  must  be  taken  not  to  cut  the  sutures.  The 
middle  stitch  shoukl  be  tied  first.  A  double  turn  is  taken  in 
the  first  stage  of  the  knotting.  Absolute  parallelism  in  the 
visual  axes  is  obtained  as  follows.  A  light  is  placed  on  the  ceil- 
ing immediately  above  the  patienfs  face.  The  gauze  mask  is 
slit  through  .so  that  both  eyes  can  fix  the  light.  When  the 
axes  are  parallel  the  corneal  refiex  of  the  li^^ht  should  be  in  the 
centre  of  each  pui.il.  I  usually  tie  the  sutures  with  an  ordinary 
surgical  knot,  but  if  desired  they  may  be  tied  in  bows,  so  that 
further  adjustment  may  be  made  during  the  first  few  days 
after  the  operation.  The  ends  of  the  stitch. s  must  be  cut 
short  so  that  thev  do  not  touch  the  cornea. 

Both  .>ves  should  be  bandaged  for  three  days  or  longer. 
The  stitches  are  remosed  under  cocain  in  a  week  or  ten  days. 
A  slight  astringent  lotion  may  be  used  until  the  conjunctival 
injection  has  disappeared.  Occasionally  a  knob  of  granula- 
tion tissue  ai.pears  in  the  wound  ;  this  should  be  snipped  off. 
The  correcting  siiectacles  must  be  used  as  soon  as  both  eyes 

The  chief  ditfi<ulty  in  j.erforming  advanee.nent,  as  already 
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pointed  out.  is  getting,  a  finn  ai.t.-rior  hol.l  f„r  ti.e  sutures  It 
-s  a  common  „,,inion  that  the  stitehes  tear  out  through  the 
muscle.     Cnsequently  a  great  variety  of  fanev  stitches  have 

vT"  '?,'?!.'  ••'•<''■"'"«  '^  ''■■•"  l"-te,ior  hold.  [  an,  con- 
.nced  that  th,s  rarely  ha,.,,ens,  for  the  n,usc.Ie  is  surrou.uled 
1^  qmte  dense  connective  tissue  which  ,,revents  tearing  out 
When  an  a.lvan,.em,.nt  fails  it  is  hecause  a  firn,  grip  on  the 
•sclerofc  has  not  heen  obtained.  It  is  useless  to  ,ass  the 
ncHlle  through  conjunctiva  only  :  it  n.ust  jcnetrate  Ic-ll  into 
the  ep.seleral,  and  even  sch-ral,  tissu...  Th.-re  is  of  course  s.„mo 
•I'ln^Y  of  perforating  the  glohe,  an.l  disastrous  r.-sults  have 
iH-c-n  known  to  arise  from  this  cause  ;  they  are  fortunatelv  very 

.Since  tenoton.y  pn.duces  some  slight  j.roptosis  ami  impair- 
ment of  n.ovement  of  the  eye  it  i.-,  l..st  in  nu.leratcdevialions 

.  do  an  advancen.ent  only.  [„  such  cases  the  nurscle  may 
he  tucked  or  reefed  mstead  of  heing  .iivided  and  advanced. 
Iho  ,.pera  ,on  .s  very  sinniar  to  advancen.ent.  Partial  teno- 
tonnes  and  devn-es  for  lengthening  the  tendon  ,.f  an  extrinsic 
ocular  muscle  are  in  my  opinion  of  little  value. 

('o\{;i:nital  Dkkkcts. 
Mmtal  delect,  or  ,„ay  l.e  aluu.nnally  inserted  int..  the  sclerotic 

a  s::;::,;;':;'^  »•-  •■•-lifou  lu.  .>een  p,.....,,  to ..  due  to  t :; 

ve      u  .       1     ;■  '"        ■  '"■"■""  •"-•''--•"■     Tl.e  position  of  the 

J.s  un.l  then-  UKuvnicnts  may  1„.  very  varied,  hut   sometin.es 

..■semble   thos.    o,    an   ordinary   iaternal   squint.      In   the    at -r 

--  pec.  u.r.,a.s  of  nu.ven.ent.  ..,..  .n  an<l  up  instead  of   nwa    is 

usually  he  el,e,te.l.      Uh.-n  each  eye  is  n.ade  to  tix  sucees.si  Jk: 

,     ,■    f  ""I  o((ui.       llieie  IS  often  cungeiuta    ptosis  (7  r  ) 

'->mtre,pH.n,lyofthel..,v,li,arytyp.sands...netimes\.y.staginus 
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CHAFrHR    XXIX. 

OCILAR  MANIFKSTATIONS  OF  DISKASKS  OF  THK 
N'HKVOUS  SYSTKM. 

Many  diseases  whidi  |)iiinaiily  uttark  other  parts  of  the 
bodvKivc  rise  to  oeular  symptoms,  anil  not  infieciiiently  Mist 
eoine  under  the  ohservatioii  of  the  oplithaimie  surgeon.  At 
the  risk  of  some  repetition  1  iir.)pose  hrietiy  to  review  the  most 
important  ocular  manifestations  of  such  diseases. 


Ant.  Cer.A 


Post.  Comm.  A 

Post.  Cerr  A 
Ant.  Cereh  A 

BasiUtr  A. 
Fnt.  Aud.  A 

Post  M/ Cereh 
Vertebral  A* 


Fig.  282. — Uelations  of  the  cranial  nerves  to  the  arteries 
at  the  base  of  the  brain. 

Tlie  ocular  signs  of  nervous  disease  often  appear  super- 
ficially to  be  complicated  and  confusing.     In  most  cases  they 

are  readuy  cxpuuiuu   u\    t::-.-  rttiav^n.j      -    ••••    ; -     -■- 

nervous  system  involved. 
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Tabes   Dorsalis.      /Vm.,,.v  Oplu-  Aln,,lu,  [ri,l,    ,,.   ;{71 ) 
..XM.rs  M,  al,o„t.  I.       ,.(,  p..,  ,,,.(.  ,.f,.as,..sof|.i,.o,no,o,  ataxia 
It  IS  a  .„ut  twKc  as  ,„,nni,.n   in   men  as  in  u.,.n.„    ,„<.st   fn-- 
«|uont  l.,.tw,.<.„  thirty  and  (ifty  y.-ars  .,f  a^.-.  an.l  n.av  p„c,..l,. 
'«■  a,,p<.aranc,.  „f  typical  tahctie  syn,,,t.„ns  l.y  sonu-  wars 
It  IS  cmmonest  in  tho  prr-ata.xic  sta^M-,  l,„t  it  is  n,.t  tr.u-  that 
o|.t.c  atrophy  .i.-trrs    th.   ,h.vt.l,.p«H.„t  of  ata.xv  or  .xrniscs 
any     K.ne.>...al    inlLu-no,..     Tho   on.-t   is  Krad„al.  U.uhn^    to 
total  hhn.lnoss  n,  two  t<,  thr...  y.ars  or  n.or,-.      J'allor  of  th.- 
.I.sc  may  pnTo,!.  the-  failwr.  of  vision  hy  a  (■onsi,|,.,al,l,.  ,  .rio,! 

that  of  the  oth,>r  hy  a  fru  months,  ranly  hunger.     The  dis-as,- 

/      ••;!«  of  the  n-tma  :    th,s  aoco.mts  for  th,.  had  prognosis  (.f 
I      Disseminated  Sch-rcsis,   p.  r-,r,(S). 

^    ThvfhMs  show  proKre.ssive  contract, nn,  pari  |  ass,,  with  the 
-ai  .uv  .n  cc.,tral   vision.      It   is   very  rare  for  th,-  failure  of 
«ight  to  <ommence  withacentral  scotoma,  th„s  difTcri.,-.  from 
the  o2iset  in  disseminated  sclerosis.     l\vo  types  of  /idd  •„,. 
/    met  With  :    (I )  (Jencral  concentric  shrinkag,.,"  the  colour  helds 
:/f')r    red    and   green    heing    very    earlv    lost:     (2)    Irreunl-.r 
''"^IJ^   ''''"''•    "''"''   ""   ^'-'•■•'/''•■"'-l    l-t^^ultally 
The   charact.'ristie    ,j,ipilh,n,   ,.,>/«,.   include    the    so-called 
Hpmal  „uos,s.  the  Argyll  Rohe,,.son  pupil  reaction,  ine.p.alitv 
,^  of  the  pupils,  and  distortion  of  the  pupillary  aperture      These 
/  signs  are  found  in  other  (n'.seas.^s  and  are"  to  he  regarded  as 
s.gris  of  .syphihs  of  the  central  nervous  sy.stem  rather  than  as 
<     pathognomonic  of  taln-s.     Their  combination  is  of  great  dia' 
^n<.stic   signilic.ance.     Argyll   RoI.ertson   pupils   are  found  in 
/<"   per  cent,  of  tahetics  an.l  are  almost  invariahly  bilateral 
I  nequal  pui.ils  are  found  in  HV  j  er  cent,  of  tal  etics,  hut  are 
s  .11  more  frequently  met  with  in  general  paralvsis  of  th,  in.sane 
Ophthalmoplegia    interna,    i.e..    ,,aralysis    of    the    sphincter 
.ndLs  and  of  the  ciliary  muscle,  occurs  in  about  5  per  cent   of 
tabetics  and  is  generally  unilateral.       It  is  due  to  a  lesion  in 
the  nucleus  of  the  llird  nerve.     Cycloplegia  without  mydriasis 
or  vice  versa,  is  rare. 

Paral,,srs  of  ih,  Extriv.ic  Orv/ar  Mv.srf,.s  are  common  in 
tabes,  occurring  in  about  l>(  per  cc-nt.  of  the  cases  The  owl„. 
of  frequency  of  the  ner\(>s  affectetl  is  Illrti  (!>('  per  cent  )   Vlth 
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(13  i)er  cent. ),  IVth  (3  ^ht  cent.),  oxtcrnal  or  total  ophtlial 
inoph>j<ia  (2  \>cr  coiit. ).  It  is  characteristic  of  talictic  paralyses 
that  they  an«  partial,  i.e.,  not  involving  the  whole  nerve,  i 
incomplete,  i.e.,  jjareses  rather  than  paralyses,  variahU'  and 
transitory.  The  affection  of  the  Ilird  nerve  is  so  common 
that  it  is  always  suggestive  of  a  tabetic  or  syphiliti<'  U'sion. 
Total  Illnl  nerve  i)aralysis  is  rare  in  lahes,  and  isolated 
ptosis  is  very  common  (4  per  cent,  of  cases).  The  pareses 
of  the  (M-ular  mu.scles  nearly  always  occur  in  the  i)re  ata.xic 
stage  :  when  they  (H-cur  at  a  later  .stage  they  are  more  likely 
to  he  permanent.  They  generally  clear  up  rapidly,  but  show 
a  marked  tendency  to  recur.  Tliey  are  due  to  nuclear  lesions. 
Considering  that  tahes  is  essentially  a  disease  of  afferent 
tracts  it  is  curious  that  the  \'th  nerve  almo.st  always  e.scajies. 
Nystagmus  is  rare,  hut  the  jiarcscd  muscles  often  give  ri.se  to 
jerky  mov<'ments  of  the  eyes  which  may  le  mi.staken  for 
nystagmoid  jerks.  Paralyses  of  associated  movements, 
e.g.,  conjugate  deviations,  are  very  rare. 

In  Combined  Sclerosis,  in  which  both  the  jiosterior 
ond  the  lateral  columns  of  the  cord  are  affected,  all  the  ocular 
manifestations  characteristic  of  tabes  may  occur  ;  these  are 
probably  atypical  cases  of  tabes.  In  subacute  combinwl 
sclerosis,  such  as  is  sjjecially  associatetl  with  ana-mia  and 
cachexia,  (K'ular  symptoms  are  rare. 

In  Hereditary  Ataxy  (Sj/n. — Friednirh's  Disease)  optic 
atrophy  and  paralyses  of  the  ocular  muscles  are  very  rare. 
Nystagmoid  jerkings  of  the  eyes,  very  similar  to  those  occur- 
ring in  disseminated  sclerosis,  are  very  common,  but  the 
visual  symptoms  characteristic  of  the  latter  disease  are  absent. 
The  movements  are  jjrohably  due  to  the  same  la«k  of  co- 
ordination which  causes  the  other  ataxic  signs  of  the  disease. 

Congenital  Spastic  Paralysis  (Si/n.— Little's  Disease)  is 
probably  due  to  sulxlural  ha-morrhage  resulting  from  difficult 
labour.  Of  these  cases  liV — H  \)er  cent,  have  concomitant 
convergent  squint. 

Myelitis. — A  considerable  number  of  cases  of  optic 
neuritis  associated  with  myelitis  have  been  described.  The 
visual  defect  usually  precedes  the  signs  of  myelitis.  Its  onset 
is  sudden,  but  one  eye  may  be  affected  a  day  or  so  before  the 
other.  Complete  amaurosis  generally  supervenes  rapidly. 
In  some  cases  there  is  a  central  scotoma  in  the  early  stages, 


m 


.*)"!<) 


DISK. ASKS   OK  THK   KVK 


aS* 


jiiul  th.'tr  may  1)..  pain  on  n.(.\  inj;  the  cv.-s,  point in^j  f,,  a  r.-f  ro- 
Ijiill.ar  nruritis.  Th,.,-,.  is  msiuiIIv  <.nlv  .sIikIk  n.-miti.s  l.ut  ,„,,- 
Md.-ral.l.-  swrliiriK  "f  til.-  disc  has  l„.on  scrn.  In  .asrs  which 
!■••(•.. vcr  tUr  hhnd.H-ss  passes  otT  and  jr,.,,,!  vision  is  restored 
Since  the  site  of  the  my.  litirt  mav  !..■  Inmhai  or  dorsal,  and  as 
anatomical  c.mtimiity  of  tlu-  inflammatory  process  fn.ni  tho 
.•Old  to  th..  optic  nerv.^s  cannot  he  deiiionst rat.-d,  it  is  almost 
<-Tfain  that  the  ocular  alT.'.lion  is  dm-  to  t-.xins  circulating'  in 
the  I.IO...I.  Then- an-  no  si>r„s  ,,f  ^r.-neral  meningitis,  an.l  oth.-r 
'•raiiial   ner\es  esca|i.-. 

Diirinjr  the  amauroti.-  stai;,.  th.-  pupils  an-  .lilated  ami 
""•"<'l>il'-.  In  cases  of  ..ervi.-al  and  upp,-r  .h.rsal  myelitis 
without  opti..  n.-uritis  the  pupils  an-  often  un.'.|ual,  owjn^r  i,, 
i"'|'l'<'"t'<'"  "I  th.-  .lilatator  tracts.  In  th.-s.-  cas.-s  the  pupils 
still  react   to  liyht. 

Disseminated     Sclerosis     (S/,„. -Malliph     or     Insular 
Sr'rro.sis}.-  Lesions  in  disseminated  ,sc-len)sis  often  .,ecur  in  the 
visual   paths   (.K)   per  cent,  of  cas.-s).      I'nlik.-    the    h-sions  .,f 
tahes  th.-  m.-diillary  sh.-aths  of  the-  n.-rve  (ibres  are  sp.-eially 
at;ack(-d,  th.'  a.xis  cylinders  r.-mainiiiK  relatively  little  ;  .feet.-*! 
H.-m.-,  durinjr  th.-  acute  stajre,  .l.-f.-cts  in  cmdiietivity    are 
specially    prominent  ;     eonsiderahle    variations   sm-ceed"  .-ach 
other,  and  hijjih  de^rrees  of  functional  r(-st.)ratioii  an-  po.ssihie. 
The  .)ptie  iierv.-s  an-  m.)st  fn-.pi.-ntly  attacked,  with  ail  the 
cUnical  siyns  of  a  typical  n'tn)l)iill.ar  neuritis,  but  patches  .>f 
de<ieneratioii  in  th.-  chiasma,  optic  tracts,  or  optic  radiations 
may   caii.se  charact.-ristic   hemian.)pic   ehanjfes   in   the   fi.-lds. 
In  ordinary  .-ases  th.-re  is  central  scotoma  with  a  full  field. 
The  .sotomata  are  >,^'ncndly  only  relative  :  they  are  then-fore 
easily  .)verlooked,  and  can  be  d.-nioiistrated  only  by  the  use 
of  small  c.)l()ured  objects.     Concentric  c.)ntracti(m  .."f  the  field 
and  iiref,nilar  peripheral  defects,  s.-metinies  only  for  colours, 
also  occur,  and   these  show   variations  from   time  to   time. 
Hemianopic  fields  are  rarer  than  .-light  be  expected. 

The  oi)hthalmosco|)ic  changes  show  very  little  direct 
relati.)n.ship  to  the  vLsual  defects.  There  mav  be  complete 
blindness  with  normal  fundi,  and  sijnis  of  optic  atrophy  may 
coincide  with  good  vision.  Owing  to  the  relative  e.scai)e  .if 
the  axis  cylinders  much  less  perii»heral  degeneration  occurs 
than  might  be  anticipated.  Owing  to  the  reovery  of  con- 
auciniiy  in  the  Hbres,  vi.sion  generally  improves  materially. 
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luit  ir|K-at.-<l  ivla|.s,s  arc  nul  iiii<(.iimi..ii.  P.rmaii.Mil  (..iii- 
pU-tc  l.liii.liu-^.s  s.an.l.v  .v.-r  ...•.urs.  l-hlliulT  fui.ri.l  inaikr.l 
„|,tic  aln.phv  ill  :<  l'<-r  .•.nt..  m.uinpUtr  aln.|.liy  m  !!•  l"'' 
,.,.iit  .  tcii.|K.ml  palln-  u  tlu-  disc  in  |H  ,ht  .•cut.,  ami  ..ptic 
neuritis  in  f.  per  cent.  <•■  cases.  Th<'  optic  nerves  arealTectcd 
therctore  iimcli  nion-  c...<ini()iil.v  than  in  tains,  more  often 
in(lee.l  than  in  an.v  other  di.sea.se  of  the  luMvoiis  system  except 

ceiehral  tiiiinnir. 

The    visual    symptoms    of    dis.s- .    inated    sclerosis    may    le 
mistaken  for  those  of  toxic  aml.lyoiiia,  retrolmlbar  neuritis. 
tal.<-s,   or   hysteria.     The   diajiiiosis  from   the   two  former   is 
*he    most    dilhcult.      in    ordinary    retrohulhar    neuritis    the 
central  scotoma  is  usually  absolute  .    in  dis.s<'miiiated  sclerosis 
relative.      fn    toxic    amhlyopia    the    .scotoma    is    practically 
always  bilateral  ;    in  .lis.seminated  sclerosis  it  is  unilateral  in 
about    half   the   ca.HPS.     In    retrobulbar   neuritis   it    is   nearly 
aluavs  unilateral,  and  to  ilw-v  cases  the  early  stages  <.f  disea.se 
of  the  pituitary  ulaiid  must  be  added.     Some  ca,ses  can  only 
be  detinitely  diajjnosed  by  the  history  and   by    tlie   deveU.p- 
ment  of  other  pathognomonic  si^Mis.     With  regard  to  tabes 
central  scotoma  is  rare,  and  on  the  other  hand  symmetrical 
concentric    contraction  of  the    field   is  rare  in  disseminated 
sclerosis.     Moreover,    the    failure   of    visi.m    is    steadily    pro- 
grpsslve   in  talx's,  and  is  bilateral  ;    in  dis.seminated  sclerosis 
it    is    unilateral    and    very    variable.     The    diagnosis    from 
hysteria   may   ho  difficult,    but  the  regular  concentric  con- 
traction of  the  field  so  often  found  in  this  condition  searcly 
ever  occurs  in  dissemirated  .sclerosis. 

Nystagnnis  occurs  in  multi|)le  sclerosis  (I-  iier  cent,  of 
cases),  but  nystagmoid  jerks  are  nnich  commoner  (.')<'  per  cent, 
of  cases),  true  nystagmus  is  a  very  important  diagnostic 
sign,  as  it  is  rare  in  other  acquired  diseases  of  the  central 
nervous  system  :  nystagmoid  jerks  are  of  much  less  diagnostic 
significance.  Both'  are  i)robably  due  to  central  changes, 
and  the  latter  show  some  analogy  to  the  intention  tremor  so 
characteristic  of  disseminated  sclerosis. 

Miosis  is  fairly  common  in  this  disease,  and  to  a  less  degree 
ine(iua]ity   of   pupils.     Other   abnormal   pupil   reactions   are 

rare. 

Pp,v;>J.vh_'^p.  fsf  nxirinsic  ocular  muscles  ire  much  le.ss  common 
than  in  tabes,  and  although  resembling  these  iu  their  partial 
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.1.1.1   tnu.s.tor.v  rmtun-  .liffor  f>„,n  the,,,  in  tJiat  paraly.so.s  of 
assocaf,.,!   ,„ov(',n....*     an.  „ot   unc.,m.n(.n.     Thus  pamsi.s  of 
fonv,.rg«.,„.c.,  with  n-tain,.!  ai-fion  of  the  ucti  in  hiteral  move- 
ments,   fre(,,.ently    oeeuns.      I'araly.sis    (,f    li^teral    eonitigate 
nune.ne.its  ..s  eoniinoner  than  that  of  upward  and  downward 
niovenients.     These  are  obviously  ch.e  to  nuelear  lesions      Of 
•nd.v.dua    nerves  the  Vlth  i«  more  often  affected  than  the 
II  Ird,  and  total  Ilird  nerve  paralysis  is  never  seen  (cf .  Tabes) 
1  artial  ophthalmoplegia  externa,  with  intact  intrinsic  muscles' 
alsx>  occurs,  whereas  ophthalmoj,l,>gia  interna  is  unknown       ' 
Syringomyelia  is  due  to  dilatati.m  of  the  central  canal  of 
he  cord  and  ...xcavation  of  the  central  grev  matter.     Since 
the  dorsal  ami  lower  cervical  regions  are  often  affected  in- 
oquahty  of  th,-  pupils  is  the  most  characteristic  ocular  sign 
rt  .s  due  to  implication  of  the  dilatator  tract  ;   the  pupil  on  the 
atfected  side  is  snudl  and  reacts  to  light,  but  docs  not  dilate 
after    msf  latu.n    of    cocain    (riflr    p.    63).     Other    signs    of 
paralysis  of  the  cervical  sympath(>tic  may  b.    present,  such  as 
slight  ptosis,  retraction  of  the  globe,  .v-.     Paralysis  of  the  Vth 
ncrxe  ,s  also  not   uncommon,   and  the  Vlth  nerve  may   be 
affected,  but  very  rarely  th.    H'th  or  Il.rd.     Syringomyelia 
h..wever,  is  .sometimes  complicated  with  tabes,  ^and  in  these 
ea.M's  all  the  ocular  manifestations  of  tabes  may  occur      The 
patient.,  are  often  hysterical,  a  fact  which  accounts  for  the 
ireqiiency  of  concentric;  contraction  of  the  fields  of  vision 

Myasthenia  Gravis.-This  diseas,>  shows  some  resem- 
blance to  chronic  progressive  bulbar  paralvsis,  but  differs  from 
inv'.."   'm     'ir'^":'  t''  ''^"*  '^'  ocular- muscles  are  almost 

b  he  U    '       ::  "  ■    ■^^"''  "^  '^'  ''"♦'■'"'^•^  ""'  >•"""?■  «"^  have 
d.thcul  y  ,n  articulation,  swallowmg,  and  mastication.     There 

IS  nearly  always  ptosis  and  paresis  of  the  orbicularis  palpe- 
brarum. The  mu.s<.les  of  the  extremities  n:.i  trunk  iLL 
aff  cted,  or  he  d.sea.se  may  start  in  them.  Dyspnoea  iscom- 
nmri,  esj-ecMally  on  exertion.  A  striking  feature  is  the  absence 
..  muscular  atrophy.  The  muscles  do  not  give  the  reaction 
of  degeneration,  but  show  the  "myasthenic  reaction"  ir 
they  respond   worse  and  worse  to  repeated  faradic  stimuli' 

nu.sc,^.  rhe  s>,nptoms  arc  least  marked  in  the  mornir.g 
<.g..  the  p  osis  ,s  much  worse  in  the  evening.  R^-ading  is 
only  possible  for  a  few  minutes  owing  to  failure  of  convergence 
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iiiid  lateral  movt'iiuiiits  of  the  eyt-.s.  Only  a  few  rnouthfuls 
of  food  ean  U^  inawtieated  owin-?  to  fatigue  of  tlie  muscles.  The 
same  ai)iilies  to  other  voluntary  museles.  whieh  are  similarly 
rapidly  tired  out  hy  eleetrieal  stimulation.  The  muscles  re- 
cover rapidly  in  the  early  stages  of  the  disease  after  a  short 
rest.  The  symptoms  lluetiiate  from  day  to  day,  and  may 
lemaiii  in  alx^vance  for  considerable  periods.  Sensory  and 
cerebral  symptoms  are  absent,  and  the  reflexes  are  normal. 
Many  eases  die  of  failure  of  respiration,  though  the  course 
of  the  disease  is  usually  long.  No  pathological  changes 
arc  found  in  tho  nervous  system,  but  groups  of  lymph()eyt(>s 
( '■  lvmi)horrhages  "')  have  been  found  in  the  muscles,  and  the 
th\inus  is  .sometimes  (enlarged. 

Th(!  ptosis  is  nearly  alwa;  ,  bilateral  and  is  increased  by 
prolonged  iixati(m  or  attemi)ts  to  look  upwards.  Effective 
compensation  by  overaction  of  the  fr(  ntales  is  in.possible. 
()phtlialmoi)legia  externa,  jiartial  or  c(^mplete,  occurs  in 
rx '  per  cent,  of  the  cases.  The  intrinsic  muscles  are  not  affected. 
Nvstagmoid  jerks  are  not   uncommon. 

Ophthalmoplegia. Ophthalmoiilcgia  is  a  somewhat  in- 
di'tinite  term  aj)plied  to  widespread  paralysis  of  the  muscles 
of  the  eye  which  is  thought  to  be  due  to  mickar  lesions  and 
forms  the  most  prominent  feature  of  the  cases.  Nuclear 
paralyses  often  cause  defects  oi  convergence,  cimjugate  devia- 
tion of  the  eyes,  and  so  on  ;  when  these  are  isolated  signs 
the  term  ophthalmoplegi.i  shouki  not  be  applied  to  them. 
In  ty|)ical  cphthalm<)|)legia  both  eyes  are  affected,  though  all 
the  muscles  need  not  necessarily  be  simultaneously  paralysed. 
In  ophthalmoplegia  totalis  all  the  muscles,  extrinsic  and  in- 
trinsic, are  affected  :  in  o|)htha]mo|  legia  externa,  many  or  all 
of  the  extrinsic  muscles  ;  in  oi'hthalmoplegia  interna,  the 
intrinsic  muscles.  Ophthalmoplegia  may  be  acute  or  sub- 
acut'-  and  chronic. 

Acute  or  subacute  ()phthalmoT)legia  is  usually  due  to  poisons 
.  or  infection,  and  is  relatively  rare.  Tho  chief  poisons  are 
alcohol,  lead,  and  ptomaines  ;  the  chief  infections  diphtheria 
and  inrtuenza.  In  acute  alcoholism  the  onset  is  sudden  and 
accompanied  by  cerebral  symptoms— headache,  delirium, 
coma,  &c.  Bilateral  ophtlialmoplegia  externa  c<  ines  on 
suddenly  or  rapidly,  with  or  without  ptosis,  and  is  often 
followed  by  facialand  bulbar  paralysis,  with  difficulty  in 
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s|)c<'(li  and  s\\  allow  iii<i.  T\w  intrinsic  muscles  usually  cscaiu'. 
The  condition  is  piohalily  due  to  .iciit;  liicnioiihagic  .sujH'rior 
lioliix'tucplialitis  (Wcniiclvc).  In  lead  poisoninii  th.'  onset 
IS  less  acute  and  t!ie  intrinsic  muscles  are  more  often  involved, 
ill  ptomaine  poisoninjr,  due  to  l)ad  too<l,  mussels,  &c.,  tho 
essential  feature  is  bilateral  ophthalmoplegia  interna,  uith  or 
without  jitosis,  hut  total  ()phthalmoi)le<iia  also  occms.  In 
diphtheria  isolated  ocular  |)alsies  are  common,  hut  ophthal- 
moplegia externa  is  rare.  The  pi.j.il  often  escapes,  the  ciliary 
muscle  never.  In  influenza  the  o])hthalmoplegia  resembles 
that  of  diphtheria  extrinsic  niii.sclts  and  ciliary  muscle,  the 
pu|)il  escaping,  but  the  pupil  ha.s  he<  ii  known  to  be  affected 
without  th(!  ciliary  nuiscle.  The  prognosis  in  alcoholism  is 
bad  :    othei-  cases   usually  recover. 

Chronic  ophthalmo|)legia  is  usually  progressive.  It  com- 
mences with  ptosis  or  diplopia.  In  the  cour.se  of  months  or 
years  the  paralysis  spreads  to  all  the  ocular  uniscles  of  both 
sides,  exec))!  that  the  intrinsic  nuiscles  often  cscajie,  and  not 
infrecpiently  the  levatores  pali)ebraruin  also.  The.se  cases  of 
isolated  chronic  ophthalmoplegia  are  rare,  Init  the  cordition 
is()ften  a  precursor  or  symptom  of  taltes  or  general  jja.alvsis 
ot  the  in.sane,  rarely  of  di.s.seminated  sclerosis,  &c.  It  is  a, 
very  early  sign  of  tabes,  and  may  become  associated  lat<T 
with  buli)ar  symptoms.  The  Argyll  llobcifson  pui)il  or 
ophthalmoplegia  interna  is  often  present. 

()|>hthalmoplegia  al.so  occurs  as  a  congenital  di.sea.se  or 
may  be  actpiired  early  in  life  as  an  her<'ditary  familial  disease. 
In  these  cases  there  is  usually  only  partial  ojyhlhalmoplegia 
externa,  aiid  the  condition  is  not  complicated  by  other  nervous 
disea.se  such  as  tabes  or  bulbar  paralysis,  thus  differing  from 
the  adult  ac(|uired  form. 

Diseases  of  the  Pons.  The  ocular  .symptoms  are  of  great 
h)calising  value  in  disea.sesof  the  ])ons.  'of  these,  tumours  a.e 
by  far  the  most  common,  hienu)rrhagcs,  thrombo-es,  .soften- 
ing, and  abscess  being  relatively  rare. 

Titmuurs. — Hy  far  the  commonest  tumours  of  the  pons  dre 
tubercle  and  glionia,  the  fornu'r  being  about  twice  as  -onnno-.i 
as  the  latter.  Both  occur  most  frecpientlv  in  childhood. 
Pai.ilhBdema  (.r  i)apillitis  ,Kcurs  in  about  half  the  ca.ses,  and 
IS  acc(.mpanie<l  by  the  usual  visual  symptoms.  Tho  most 
characteristic  signs  of  pontiia.  tumours  are  due  to  implication 
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of  the  motor  nuclei  and  pyramidal  tracts  (rjV/r  Figs.  254-  -M«>). 
The  Vlth  nucleus  is  usually  inii>lieated  and  causes  loss  of  con- 
jugate movement  of  the  eyes  to  the  same  side  (ri^r  p.  5(>8V 
with  retention  of  convergcme  :    at   the    onset    the   external 
rectus  onlv   may   be   paralysed.      Owing   to  the   imnunliate 
vicinity  of  the  ]>yramidal  tract  it  is  also  generally  involved,  and 
as  the  fibres  are  affected  In-fore  they  decussate  in  the  medulla 
oblongata  there  is  contra-lateral   hcmipKgia      The  intimate 
relationship  of  the  Vllth  nucleus  and  its  afferent  fibres  to  the 
Vlth   nucleus   has   alrea<ly   been   mentioned.     Hence,   facial 
paralysis  combined  with  loss  of  conjugate  deviation  of  the 
eyes  to  the  same  side  suggests  a  ponti>u^  lesion.     Similarly, 
facial  paralysis  with  contra-lateral  hemiplegia  (Millaixl-Ciublers 
syndrome)  has  the  same  significance.     If  the  lesion  is  sitnatetl 
lii^h  up  in  +he  pons  the  pyramidal  tract  is  caught  before  the 
fibres  to  the  facial  nucleus  have  crossed.     Hence  ir   these 
cases  there  is  facial  i)araly8i8  combined  with  hemiplegia  on 
the  same  side.     The  facial  paralysis  is  then  usually  of  the 
cere)ral  type,  in  wh=eh  the  orbicularis  palpebrarum,  which 
is  said  to  be  innervated  from  the  llird  nucleus,  escapes.     Not 
infrequently  the  Vth  nerve-  is  partially  paralysed,  causing  for 
example  paralysis  of  the  Vth,  nuclear  VT^h,  VITth,  and  some- 
times VTIIth  nerves,  with  crossed  hemiplegia.     It  is  astonish- 
ing how  large  pontine  tumours  can  beconk   without  causing 
death,  the  nervous  structures  being  pushed  aside,  especially 
in  the  relatively  slow  development  of  tuberculous  masses. 
Extension  of  the  disease  may  lead  to  llird  nerve  paralysis 
practically  never  I  Vth,  the  fibres  of  which  are  prot<>cted  by  the 
dorsal  position  of  their  decussation.     If  ptosis  is  the  onlv  sign 
of  involvement  of  the  Illrd  n^rve  i^  •■  localising  value  is  slight  : 
it  may  be  a  mere  pressure  symptom  or  a  cerebral  ptosis.  > 
Occasionally  the  o]iposite  pyramidal  tract  is  invt)lved,  with 
bilateral   hemiplegia.     Owing   to  the   combination   of   facial 
paralysis  the  cases  in  which  the  trigeminal  is  involved  are  more 
Kkely  to  cause  neuroparalytic  keratitis  {q.r.)  than  in  other 
'  aions  of  the  Vth  nuclei  or  intramedullary  fibres.     Miosis  is 
iOt  u^common  in  tumours  of  the  pons,  but  the  pupillary  signs 
arc  of  little  diagnostic  value  ;    and  nystagmus   is  a  .sign  of 
involvement  of  the  cerebellum. 

In  hcemorrhages  and  thromboses  in  the  pons  the  same  motor 
kigns  are  manifest,  and  are  usually  of  rapid  or  sudden  onset. 
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Tliorc  arc  iki  uitlitlialniMscopic  cliani.'cs.  'I'lic  |)ii|i!ls  arc 
ustially  very  siiiall  in  tlic  early  staL'cs  of  |Miiitiric  Inciiionliajic. 
a  point  of  coiisidcralilc  (liai:no.stic  signiticaiicc  in  an  uncon- 
scious patient. 

Tumours  of  the  Auditory  Nerve  {S,/,/ .  Exim-a  n  Ik  liar 
Tiinxnirs). — Tfic  peculiar  slow  .ri(i\\  iny  ncuio-lihi-onialous  or 
cndotlieliornatous  tumours  of  the  icccssus  aciistico-cerc- 
hcllaris,  usually  attached  to  the  \'llllli  nerve,  ujvc  rise  to  a 
fairly  characteristic  syndrome  with  ocular  siL'tis.  Kailv  deaf- 
ness on  one  sid(>  is  associated  with  ccreliellar  symptoms, 
amonjr  which  nystajimus  is  .onunon.  The  Vlth  nerve  is  usually 
inv(.lved,  generally  with  paralysis  of  the  external  rectus  only, 
rarely  with  paralysis  of  conjugate  deviation.  As  might  Ix^ 
expected  there  is  vcr\  often  facial  paralysis  of  the  jjeriphcral 
ty|K',  i.e..  total,  including  the  oihicularis  i)alpel)rarum.  'I'lic 
Vth  nerve  is  implicated  in  about  a  (piai'ter  of  the  cases,  hut 
neuroparalytic  keratitis  is  uncommon.  In  nearly  all  tlic  cases 
there  is  pronounced  papilhcdema. 

Diseases   of   the  Cerebral  Peduncle  (Kigs.  r)4,  J.");")). 

The  most  characteristic  sign  of  disease  of  t  lie  cerebral  ])eduncl(i 
is  a  combination  of  paralysis  of  the  Ilird  nerve  with  contra- 
lateral hemiplegia,  the  latt(>r  including  th<'  face  and  tongue 
(Weber's  syndrome).     The.  facial  paralysis  is  naturally  of  the 
cerebral  type,  in  which  the  orbicularis  palpebrarum  cscajies, 
since  it  is  due  to  a  ])yramidal  tract  lesion.     If  the  red  nucleus 
(P'ig.  255)  is  involved  trcjiior  and  jerky  movements  occur  in  the 
contralateral   side  of   the   body:     this    condition   combined 
with    ipso-lateral    Ilfrd    nerve     paralysis,    forms    Jienedikfs 
syndrome.     Motor  and  sensory  hemiplegia,  contra-latcial  to 
the   lesion,    without    HTrd   nerve   jjaralysis,    is   less   common 
than    Wel)ers  .syndrome,  and  Ilird  nerve  i)aralysis  alone  is 
rare.     In  the  usual  syndrome  the  \\  hole  Ilird  nerve  is  invoked, 
the  intrinsic  mu,scl(>s  rarely  esca])ing  :  \\\wn  it  occurs  it  is  due 
to  an   intrapeduncular   fascicular  lesion.       Both   oculomotor 
nerves  are  sometimes  affected.     As  might  b<'  exi)e(;ted  (Kigs. 
54,  255)  implication  of  the  external  geniculate  body  or  o))tic 
tract  may  occur,  with  development  of  homonymous  hemianopia. 
Since  the  commonest  lesion  in  this   region  is  .solitary  tubercle 
pa|)ill<edema  occurs  in  about  IC  per  cent,   of  the  ca.ses.     The 
most  frecpient  other  cau.ses,  omitting  basal  gummatous  menin- 
gitis, which  may  affect  (he  iKniuncle  secondarily,  are  softening 
and    'uemorrhage. 
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Diseases  of  the  Corpora  Quadrigemina  and  Pineal 

Gland.— 'Phoiigh  then'  <an  lM>no  doubt  that  visual  fiinctioPH 
arc  liHiitcrl  in  the  optic  l()l)os  of  h)\vor  animals  thehO  functions 
a.o  sul)in»'rj,'('il  in  their  later  representatives,  the  anterior 
eollieuli.  There  is  no  f^ood  evidence  that  lesions  of  the  corjMua 
(liiadrijicniina  cause  any  direct  impairment  of  vision  in  man. 
The  anatomic^al  relations  of  tlit;  posterior  coUiculi  point  to 
association  with  heariiiK.  and  lesions  of  the  corpora  quadri- 
gemina are  frecpiently  accompanied  by  impairment  of  hearing, 
which  may,  however,  be  due  to  ])ressure  on  the  auditory 
paths.  The  commonest  lesions  of  these  btxlies  are  solitary 
tubercle,  which  acts  like  an  intracranial  tumour,  and  glioma. 
Tumours  of  the  pineal  gland  are  generally  gliomata  ;  they 
])ress  upon  the  eollieuli  and  cause  simila.'  though  less  {jro- 
nounceil  symptoms. 

As    might    be    exi)ected    tumours    in    this    region    very 
fr(>(piently  cause   i)api!l(cdema  from   pressure  on  the   aque- 
duct of  Sylvius,  and  therewith  deterioration  of  vision.     The 
sign    of    greatest    localising   value  is    less    of    upward   and 
downward  movement  of  both  eyes.     Sometimes  only  upward 
moNoment    is     lost,    never    downward    alone.      The    other 
movements  of   the   eyes   are    relatively    good.     It    is    note- 
worthy, in  opposition    to    exi)erimental  data,   that    impair- 
ment of  conjugate  lateral  moven    nts  of  the  eyes  is  almost 
unknown  in  these  lesions.     In  more  than  half  the  cases  there 
is  paresis  of  both  Ilird  nerves.   I^ss  often  only  one  oculomotor  f 
nerve  is  affected.     Extension  of  the  pressure  effects  may  lead 
to  bilateral  IVth  nerve  paralysis  or  ophthalmoplegia  externa, 
but  the  Vlth  nerve,  as  might  be  expected,  is  seldom  directly 
affected.     Pupillaty  changes  are  common,  owing  to  implication 
of  the  Ilird  nervi  -  or  papilKvdema.     Exi)erimental  and  clinical 
evidence  alike  tend  to  show  that,  in  spite  of  the  intimate 
relationship  of  the  afferent  ])upillary  paths  with  the  superior 
eollieuli,  lesions  of  these  bodies  cause  no  direct  permanent 
changes    in    the    pupillary    reactions.     The    facial    nerve    is 
paralysed  in  about  a  quarter  o'  the  cases  :    the  i)aralysis  is 
of  the  cerebral  type.     It    is    occasion' ally    accompanied    by 
ipso-lateral    hemiplegia.     These    are    distant    pigns.    due    to 
pressure.   Nystagmus  occurs  more  frequently  than  with  other 
cerebral  tumoure,  but  is  usually  associated  with    defects  of 
co-ordination  and  other  signs  of  implication  of  the  cerebellum. 
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Tlics..  ,HS(.s  arc  always  dimcult  1-..  disLgmm-  fn.Ki  im>bellar 
l.-sioiis,  and  the  order  ..f  oiw.>t  of  tJi..  .svinptoiiis  is  i..ifH,rtant 
If  tlic  ocular  moveincMis  arc-  affected  firHt,  and  especially  if 
upwaid  and  downward  movements  are  lost,  the  lesion  is 
,  prohal)ly  .|uadri^'».minal  ;  if  the  cerebellar  ataxy  precedes 
I  the  impairment  of  ocular  movements  the  lesion  is  probably  in 
the  cerebellum   (Hruns). 

General  Paralysis  of  the  Insane.  iS,rn,.~Pn^re.mrr 
laml,j.^is,  Parulntir  lh7nHdm).—Ukv  tabes,  U.is  is  a  i)ara- 
syphihtic  diseas(..  It  is  oft^-n  accompanied  by  tabetic  signs 
and  sympt<.ms  whicli  are  due  to  lesions  of  the  posterior  trat^ts 
of  the  cord,  identical  with  th,.He  in  tabes  (taboiwiralvsis) 
The  ocular  symptoms  are  most  common  and  unwpiivcxial  in 
these  cases,  ami  are  to  be  attributed  to  the  same  causes. 

The    pupillani    changes    are    most    characteristic.     In  the 
early  stages   inequality  of   th<-   pupils   is   most  common      It 
slKMild  Ik-  quite  delimte  to  l,e  of  diagnostic  value,  for  slight 
inequality  is  not  very  infiwpient  in  normal  pi-ople     It  =s  often 
accompanied  by  slight  deformation  in  the  sliai)e  of  the  pupi! 
and  irregularity  of  the  pupillary  margin.     The  same  remark 
applies   to   these   changes.     The    pathological   nature  of   tJie 
pupillary  changes   is   put    beyond  doubt   when   there  is  the 
typical  Argyll  Koljertson  reaction.     It  oct:urs  in  nearly  half 
the  cases,  and  is  therefore  an  imiiortant  sign,  but  les.s  con- 
stant than  in  tabes.     In  about  5  per  cent,  of  tfie  cases  the 
reactions  both  to  light  and  convergence  are  lost,  a  condition 
which  IS  rare  in  tabes  and  especially  frequent  in  the  juvenile 
form  of  general  paralysis.     The  sensory  reaction,  i.e.    dilata- 
tion of  the  pupil  on  i)ainful  stimulation  of  the  skin    is  very 
often    lost    with  the  light  reaction.     The  Argyll  l4berte/»n 
pupil  IS  rare  in  cases  in  which  the  knee  jerks^re  retained 
Spinal  miosis  is  commoner  in  tabas,  unequal  pupils  in  general 
paralysis.     Ophthalmoplegia    interna    is     rarer    in    gen^-al 
{jaralysis. 

Prinuiry  optic  atrophy  occurs  in  about  8  jier  cent  of  cases 
(UhthofT)  It  sho..'s  eT",ct]y  the  sarr  type  and  course  as 
m  tribes,  but  IS  more  frequent  in  the  latter  disease.  Like  the 
puj>illary  signs,  it  may  precede  the  onset  of  the  typical  cerebral 
symptoms  by  a  considerable  i)eri(xl,  especially'in  those  cases 
which  commence  with  tabetic  symptoms. 

Paralyses  of  the  extriiisir  ccul'ar  muscle.s  occur  about  half 
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as  frequently  Jw  in  t.ihrs,  nxvl  have  exactly  tlw  siiinc 
c'haracteristios,  the  Hlrd  nerve  l>eing  most  fre(itie!itly  in- 
volved. 

Cerebral  Sjrphilis  is  the  term  usually  a|r|ilied  tu  rtlfttix.ly 
early,  dire"t  syphilitie  di.sease  of  the  brain  and  meninges.  Its 
manifi^stations  differ  very  materially  from  those  of  the  |mra- 
syphilitic  diseasen,  and  the  oeular  symi)tonis  are  of  wpeeial 
diagnostic  imiM)rtanee.  Cerebral  syphilis  is  due  essentially 
to  gxmimatous  iuHammation  of  the  meninges  and  the  walls  of 
the  cerebral  blomi  veswels. 

The  chief  form  of  brain  syphilis  is  b:usal  gummatous 
meningitis.  It  usually  arises  from  the  subarachnoid  tissue  in 
the  region  of  the  ehiasma  and  spreads  thence  ()ver  the  l)ase 
of  the  brain.  The  optic  nerves,  ehiasma,  and  tracts  are 
generallT  involred.  Pajiillitis  i)ai)ill<vdema,  or  po.st-neuritic 
atrophy  are  frequently  found  (about  13  por  cout.  each),  and 
are  usually  bilateral.  Visual  defects  are  very  common,  and 
consist  of  amblyopia,  not  infrecpiently  amaurosis,  and  defects 
in  the  tields  of  vision.  Of  the  latter  many  cases  show  homoiiN  - 
mous  hemianopia  from  affection  of  one  tract,  fewer  cases 
temporal  hemianoina.  Central  scotoma  and  other  signs  of 
retrobulbar  neuritis  also  occur.  The  Ilird  nerve  is  paralyse<l  in 
.  third  of  the  cases,  less  commonly  the  Vth  and  Vlth,  and  least 
frequently  the  IVth.  The  Ilird  and  Vlth  are  often  affected 
on  both  sides.  The  trigeminal  paralysis  is  always  unilateral 
and  often  causes  neuroparalytic  keratitis.  Pupillary  changes 
occur,  (lei)endent  u})on  the  Ilird  nerve  lesions.  In  many 
cases  the  process  is  limited  to  a  small  area,  oculomotor  par- 
alysis or  an  affection  of  the  visual  i)ath  being  the  only  signs 
except  headache.  A  very  characteristic  featiue  of  basal 
gummatous  meningitis  is  the  inconstancy  and  variability 
of  the  symptoms,  temiK)rary  and  recurrent  visual  and  oculo- 
motor disturbances  being  very  common. 

Isolat-ed  gummata  may  give  rise  to  the  signs  of  cerebral 
tumour,  corai»licated  by  the  fact  that  they  a.e  often  multii)le. 
Syphilitic  disease  of  the  cerebral  vessels  is  responsible  for 
a  large  proportion  of  cases  of  thrombosis,  hiemorrha^e,  soften- 
ing, &c. 

Intracranial  Tumours.— The  commonest  ocular  mani- 
festation of  intracranial  tumours  is  papilUvdema  or  i)apiHitis. 
The    latter    term  is   used  in  this  ccmnection  for  the  slighr. 
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iU'iiU'vH  ,.f  HwcllinK  "f  the  disc,  a.,.|  ,l,„.s  .„.t  iu-c,.«saiilv  ininly 
n  true  influrnmntoiy   process. 

Analysis  of  2(  (»  cas<-s  of  intiaciaiiial  fiimour  (rcatcd  at  tlio 
National  Hosi.ital.  Qnocns  Square,  shows  tlic  foilowinu 
results   (I'aton)  : —  * 

(I)   Precentral  tumours  are  nearly  always  associated  with 
nc.nt.s  fauly  severe  in  character.      (_')   I'ostcentral  tumours 
are  nearly  always  asKoeiated  with  neuritis,  as  a -ule  moderate 
and  often  of  very  short  .luration.      (.'{)  Temj.oro-sphenoidai 
tumours  are  always  associated  with  neuritis  (.f  about  the  same 
degree  of  seventy  as  in  frontal  tumours.     (4)  Of  subcortical 
tumours  about  one-half  develo,.  nemiti.s-as  a  rule,  moderate 
u.  degree-   and,  as  in  the  ca.se  of  parietal  tumours.  fr,>,nicntly  of 
short  duration,      (f.)  Optic  thalamus  and  mid-briiin  tum.u.rH 
are  almost  mvanably  associated  with  optic  neuritis  of  very 
great  .severity,      ((i)  (Vrebclla.'  tumours  are  constantly  accom- 
l.anied  by  neur.  ...  of  a  grave  character.     (7)  Extra-cerebellar 
tumours,  as  a  rul.>,  develop  neuriti.s  of  a  grave  character.     (8) 
Of  pcmtmc  tumours  about  .mc-halfonlv  develop  optic  neuritis 
and  then  only  when  neighbouring  paits  of  the  brain,  especially 
the  cerebellum,  have   become  involved.     The  neuritis  when 
.t    does    develop    is    usually    very    .severe.      ((.)  Ventricular 
tumours  develop  a  moderate  neiuitis. 

Homonymous  hemianopia  is  due  in  about  half  the  cases  in 
which  this  symptom  is  i.re.sent  to  tumours  of  the  occipital 
lobes.  About  2(-  per  cent,  are  due  to  involvement  of  one  tract 
Hther  direct  or  as  a  pressure  symptou..  Relatively  few  are 
due  to  involvement  of  the  internal  caj.sule  or  exteVnal  geni- 
culate body.  Heteronymous  hemianopia  is  much  rarer  and 
IS  due  to  i)ressure  on  the  ehiasma  and  tracts  by  tumours 
ot  the  pituitary  body  or  distension  of  the  third  v(>n 
tricie. 

Paralysis  of  ocular  muscles  is  relatively  rare  and  nearly 
always  a  distant  pressure  symptom.  One  or  both  "  1th  nerves 
are  often  afT  -cted,  the  Ilird  nerve  rarely,  the  IVt!.  practically 
nev>r.  Conjugate  lateral  deviati<.n  (,f  the  eyes  which  is 
comuum  in  cerebral  ha-morrhage  and  to  a  less  extent  in  cere- 
bral softening,  is  rare  with  tumours  of  th."  cerei)rum  It  is 
more  frequent  with  cerebellar  tumours.  Paralvses  as  true 
localising  synq.toms  may  of  course  occur  with  tumours  of  the 
crus,  pons  &c.     To  this  category  belongs  trigeminal  ,)aralysis 
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with  ur  Nvith.mt  n.M.n.imralvtir  k.-nUiti.s:    it  is  mir  with  c't>ro- 
l„al    .     iMiiion.T  with  .•.•irlu'llar  tumours. 

Intracranial  Abscess.  (Vivhral  al.s.oss  occurs  about 
tluco  tniu-s  as  oltcn  a.  .tivhcllar.  The  majority  of  ..or.-hra 
alKscc'sses  arc  .lue  to  micUlle  ear  .iiscasc-  ami  alT.-.t  the  to.n,K,ral 
InlH-s  others  are  due  to  traumatism  au.l  neii.'raily  atteet 
(he  parietal  lobes.  Kar.-r  causes  are  metastatic  mfcction 
usually  (lerive<l  from  the  lungs,  frontal  sinus  empyema  and 
orbital  cellulitis.  A  still  greater  proportion  of  cerebellar 
absces.ses  is  due  to  otitis  media. 

Nearly  half  the  eases  have  either  papilla-dema  or  papillitis  : 
it  is  not  infre(|uentlv  on  the  side  of  tin  abscess  only  and  m 
l,ilateral  cases  the  swelling  is  generally  greater  onthisside  I  his 
sicr„  has  therefore  greater  localising  value  in  intracranial  abscess 
I  \mx\  in  tumc.ur.  Oi.tic  neuritis  persists  long.-r  after  operation 
tor  absc.'ss  than  for  tumour,  or  may  even  only  then  commence. 
\s  nvght  be  expectetl  opti.-  atroi.hy  is  rare  during  the  acute 
stage  •  its  presence  militates  against  the  diagnoses  of  abscess. 
OphthalnuKscopi.'  changes  are  rarer  with  extradural  absces.ses^ 
Hoinonym..Ms  hemianoi.ia  indicates  a  lesion  of  th,  occii.ital 
lobe    which   is  rarely  due  to  otitis. 

Partial  unilateral  Illrd'nerve  paralysis  is  fairly  common, 
and  the  combinati.m  of  unilateral  ptosis  and  mydriasis  has 
.iniost  p..th,,.Mionumic  significance  of  ipso-lateral  cerebral  or 
.....vbellar ai.scess.  Partial  II Ird  nerve  paralysis  with  contra- 
lateral hemiplegia  points  to  abscess  of  the  temporal  lobe  with 
pressure  on  the  1 1  Ird  nerve  and  internal  cap.sule,  or  more 
rarely  to  implication  of  the  cerebral  peduncle.  Paralysis  of 
the  Vlth  nerve  is  not  common,  but  is  found  rather  oftenerin 
eerebellar  than  cerebral  absc;ess  :  it  is  generally  ipso-lateral, 
but  has  little  localising  value.  Paralysis  of  the  \  th  nerve  is 
rare  Nvstagmus  is  vcrN  common  with  cerebellar  abscess, 
but  rare  with  cerebral.  In  ..titic  cases  it  may  be  due  to  disease 
of  the  labyrinth. 

Oxycephaly  and  Scaphocephaly  {Syn.    T„H-er  Skull)  are 

du..  to  nf,.,„e.ous  union  of  certain  cn.nuvl  sutures,  ..specially 
the  coronal.  TIh'  great  wing  of  the  sphenoid  is  d.splace.l  so 
I  hat  the  orbit  becomes  shall.nv.  causitig  more  or  less  proptosis. 
In  the  early  stages  there  is  papill.ede.na,  but  more  commonly 
„nlv  the  later  stage  of  post-neuritic  optic  atrophy  is  sen.  1  he 
animmt    of    atropl.y    varies    in    degree.       The    pap.ll.edema    is 
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I'-oU.  .ly   ,1,,..  ,(,   „UT...,M.,|   i.Hm.nui.al   ,.._,., 
M.al.m.-MM.H  ...ul   l,o,./..,„tal   .>.v.st,.K...u.s  h,v  ,„,.,.' ,..,..' 

Meiungitis.  I„  /«/.,.„/,„,  „„„,„^,u.  n  ....Klerufo  .1,..,,,,. 
;•  l-C  11...S  ..s  c.,HM.uo..  ,ub.ut  -.  ,H.r  ...„t.)  .U..J  .s  general  . 
••'ia  -al.      I'ap;llu..l.,.,na  .K...a..i....llv  .ucns  a,uj  indicates  7h« 

A  u  u  vv  ,  f  Uw.  I.tcatur,.  t.-.uls  to  .sh,.w  that  it  is  uJ conmum 
tuU.n..>l.,us  men  uKUis  tJ.au  in  Kc-n.Tah.sed  miJiarv  tuberd" 
hut  my  ..vvn  observations  lead  mu-  to  thud,  timt 'it  ..  mieh 
•"';""•"»••■  t!.a„  >s  generally  thought.  Ft  is  often  fouadTd' 
a  .lay  or  two  befo..  death.  Ther..  are  (.fteu  parti  J  ar 
pureses.  usually  of  the  IHrd  neve,  es.eoiallv  in  tic  f,  no 
Kosjs.      Ii.lateral  llfrd  paralysis  is  ain.ost  unb.ou    ,  i^^ 

ut.al   Mth    nerve    paralys.s  al.so  ..eeurs.     \ot    nSvemwntW 

tr  "^1  Tr  *""   '""■'^'^■''^'  -"J"«ate  deviation'       Uu, 
ey«!s  and  liead  to  one  sjd,, 

pustnt.  mner  papdia-dema  ;   .t  is  due  to  a  .le.seending  infective 

Xu  s  tE  u  1  r  ""'?•"  "^  ^'"'  '^>"'-  ^  ''--^teristie 
sign  IS  the  Mdely  open  palpebral  aperture,  often  associate.! 
-♦'>  ;-y.nfmi.U'ut  blinking.  Paralysis  of  the  N'  th  n  ru 
usually  uiulatoral,  is  couunoner  than  that  of  the  lllr.  t  louJh 
'hvergent  strabisn.us  due  ,o  ,he  latter  <.ause  Ik  L  .  f 
1-ntly  noted.  Total  lUrd  nerve  paralysis  is  rare  (c  IZ- 
natuus  ba.sal  nu-ningitis).  The  pupils  vary  nnuh  u  ua  "v 
s  .>.ung  nnos.s  in  the  early  stages,  nndrLis  w  en  "'  a 
ct.  .n  :    l,.ss  of  reuet.on  to  l.ght  is  relati^elv  rare.     Con    ^ 

m<U  ta  e  en.lophthabn.tis  (,y...)  in  ehil.lren  are  due  to  the 
We.ehselbaun,  n,ening,„.oeeus,  though  it  is  a  .elativel  rlre 
coniplieation  of  the  disea.se.  ' 

Still  and  others  have  shown  that  the  sporadic  acut.'  basal 

nemng.hs  of  children  is  du,-  to  the  n.eninUxx-us  ,^u 

Lanty  of  th,s  disease  which  1  have  frecpienflv  .seen  is  eo  n   lee 

■  .naurosis    with    normal    fundi   and    lu.rmai    pupil    Z       ^ 

pumUng  to  the  action  of  tuxu.s  on  the  highe    v  sua    (  e  ' 
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Cluoiiic  bfitttii  meiiixiKit'M  !*ouu'tiiiu'.s  sIujwh  tin-  same  feature, 
l>ut  in  tlicne  i-hm-h  optic  neuritis  and  |M>Mt  n«-uritic  alrt>i»hy 
luay  occur  froiu  Ht'condaiy  liy<lrtx,ci»haliw  and  picssuic  of  tliu 
dirttoiuiod  lliiid  vciitiicle  upon  the  chiaania  and  tracts. 

I'uruknt    nuiiintjUin   occurs   occasionally    in    typhoid,  and 
more  rarely  in    jmeuinonia,    inlluenza.  scarlet  fever,  nieaMlort, 
and  HopticaJiuia.     In  typlu)id  the  dia^fnusis  is  ditiicult,  but  the 
presence  of  papilliti»  iuid  ocular  luualyses  points  in  thin  <lirec- 
tion.     -Metastatic  purulent  nuMiin^iitis,  with  papillitis  or  retro- 
bulbar   neuritis,    occnrs    in    children    from    obscure    causes 
\Lddlecar  disease  is  a  not  uiLconnnon  cause  of  purulent  menin- 
gitis.    In  tlus  condition  |»ipillitis  or  papilhwdema  is  usually 
due  to  coniplicatioius,  such    as    sinus  thrombosis  or  cerebral 
abHcess.     Whi-n  ocular   paralysis  (Kcurs,  the   V'lth   nerve   is 
nsuaUy  affected,  rarely  the    llfrd   (cf.  Intracranial  abscess). 
The  fa<;ial  nerve  is  most    fretpieiitly  involved,  the  ]iaralysis 
often   cau.sin^j;    laf^ophtlialmiji.     Conjuf^ate    deviation    of   the 
eyes  is  not  uncommon.     Metastatic  endophthalmitis  is  rarer 
than   in  epidemic   cerebrospinal    meniiiKitis.     The   diajiiiosis 
of  otogenous  meningitis  from  tubtirculous  may  be  ditiicult  or 

impossible. 

Hydrocephalus. — In  the  congenital  and  tiic  early  acquired 
hydrocephalus  of  infancy  optic  atrophy  is  not  infrequently 
found.  Papilla'dema  occurs  only  rarely  in  spite  «jf  the 
increased  intracranial  pressure.  This  fact  is  doubtless  due  to 
tlie  relief  of  i^ressiire  by  the  enlargement  of  the  skull  and  the 
resiliency  of  the  fontanelles  and  gaping  sutures,  as  well  as  to 
the  very  gra<lual  develoi)ment.  The  eyeballs  usually  deviate 
downwards,  and  upward  movements  are  much  restricted. 
This  is  sometimes  due  to  bulging  of  the  thin  orbital  plate  of 
the  frontal  bone,  which  may  l)e  even  absorbed.  Not  infre- 
quently there  is  considerable  ])r<)i»tosis. 

The  acquired  hydrocephalus  of  later  life,  after  the  fontanelles 
and  sutures  have  closed,  is  always  rather  ■  doubtful  inference 
than  a  precise  diagnosis.  The  cardinal  sigivs  of  increa,sed 
intracranial  pressure  -headache,  vomiting,  and  i)apillu'dema— 
are  i)resent,  and  to  these  is  often  added  ata.xia  of  the  cerebellar 
type.  The  cases  are  often  diagnosed  as  intracranial  tumours, 
in  which  localising  signs  are  not  infretpiently  absent  or  masked. 
Bitemporal  hemianopia  may  give  a  clue  to  the  true  a'tiology, 
being  due  to  ])ressure  on  the  chiasma  and  tracts  by  the  bulging 
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floor  .)t  the  third  ventricle.  J„  somo  cases  there  is  evidenee 
ot  prevu.as  meningitis,  hut  the  n..,st  eharaeteristie  feature 
.s  often  the  variability  of  the  symptoms.  Kemissions  and 
internnssumsof  long  duration  oceur,  an.l  recovery  or  arrest  of 
the  condition  is  not  uncommon,  often,  however,  with  defective 
Vision  due  to  jwst-neuritic  atrophy 

Fractures  of  the  Base  of  the  Skull. -Unilateral  facial 
paralysis  is  the  commonest  cranial  nerve  lesion  in  fractures  of 

ent  Mir    W  ;  ''"'  ^"  '"'■  ••"•^-  '''  ^"^^''^^      *^^^'  Vrth  (4  per 
cent.     II  rd  {2  per  c.nt.),  Vth  (l-(!  per  cent.),  and  IVth    I  per 

cent.)  f,,llow  in  order  of  frequency.     Fractures  of  the   l.ise 

from    alls  upon  the   head,  &<•.,  very    oft.n    pass   througli  the 

opt.c  foramen  and  involve  the  roof  of  the  orbit  :    occasionallv 

both   op  ,c    foramina   are     broken.     Owing   to   the    intiinat'e 

union  between  the  dura  mat.T  and  periosteum  the  optic  ner^■e 

IS  frecjuently  injured.     It  may  be  torn  through,  lac-nUcl  b^• 

t^T  f;  .,     "'^'    "^^•'"»f"-^--'    ''.v   hamiorrhage   into   the 
sh  ath.     If  the  ,ierv,>  is  completely  .scNcred  there  is  blindness 
with  a  nonnal  fundus  in  the  early  stages.     In  two  to  four 
weeks  signs  of  primary  o,,tic.  atrophy  a,,pear  and  progress  to 
total  atropli^v.     Optic  neuritis  indicates  Inemorrhagc,  into  the 
nerve  sheath   and  may  occur  from  ba.sal  luemorrhage  without 
fracture  of  the  optic  foramen.     Hemorrhage  into  the  sheath 
or  uerve  may  cause  concentric  contraction  of  the  Held  of  visi.m 
or   quadrant   and   other  sectorial    defects  :     citral   .scotoma 
appears  to  be  rare.     .Most  cises  u  ith  rapidly  developing  papil- 
it.s  die.     Pigmentation  in  an.l  around  the  ,lisc  max    follow 
ha^morHiage  into  the  .heath.     T1h>  pupil  ivaction.s  varv  and  are 
not  pathognomonic,  but  there  is  usually  mvdriasis  on  the  side 
of  the  lesion. 

Statistics.  The  following  statistics  ^in  per..entages^,  de- 
nved  irom  hthoffs  very  exten.sive  invesh-aution.s  of  the 
era  ure  a„,l  o  cases  in  the  lireslau  ch„i...  ,ive  son.e  i.Iea  of 
M  fre,,uency  of  unportant  pliysical  si«ns  in  certain  disrases  of 
the  nePvous  .sysle.n  already  discussed.  Too  ,„uch  .•eliance  na.st 
not  be  place,l  upon  th,>  percentages,  culled  as  the  .ases  are  from 
^eI\   various  sources. 
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CHAPTKJ5    XXX. 

OCVLAH   MANIFESTATIONS   OP    OTHKH    DISEASES 

T„K  ,nns.  un,,o,ta„t  ocular  .naniK-stations  .,f  other  diseases 
t  MH  those  of  he  ..entral  nervous  sys.en,  have  ah-eadv  been 
<i-..ssed  .uo,de,>,ally.  and  it  w,H  sntfiee  hero  n.eroly  to 
CTiunieiate  them.  ^    ^° 

Infectious  Diseases.-Mue,.,„unlent  conjunetivitis  and 
™.a    ulcers  are  the  c.hief  ocular  con.plications  of  „.Ses 

(Vn  e.d  '..r"  "  ■""'■'"'  ^"•"■'  '^^^  '"^  "'■'^"  aibuminunc  retinitis, 
eal  ulcers  are  connnon  in  ....,//-;.,.,-.  Varcinia  of  the 
..M'l.d.s  ,s  not  unconnnon.  and  n.ay  aflfect  the  couiea  usuallv 
secondanly,  sou,etimes  causing  di.s,.ifor.n  k,>ratitis  En 
siprlasnmy  cause  abscesses  and  gangrene  of  ,he  lids  'orhit-d 
ce  d.t..  a.d  thron^bosis  of  the  orb^ta,  veins  and  cavl:; ':  1^ 
Mnus  Opt.c  neuntis  occurs  in  t;/p/,n,i  fa-.r.  Conjunctivitis 
and  the  herpetic  types  of  keratitis  are  /onunon  ^nu.J^:^ 
«luch  also  causes  u-itis  and  optic  neuritis 

Diseases     of    the    Respiratory     Tract.- Conjunctival 

uvn,orrhages   are   counnon    in    ,rhno,n,u,   a.u.l,,    and    re    nal 

1-morrhages    n.ay    also    o,.cur.     Herpes    co.iea.    occu       in 

Apual  pitlnsi.  may  cause  uritation  of  the  svmpathetic  fibres 
l.'H.bng  to  dilatation  of  the  ipso-lateral  pupil  ' 

Diseases  of  the  Circulatory  System—Pulsation  of  the 
le  uial  vessels,  embolism  and  thrombosis  of  the  central 
artery,  arterio-sclerosis,  and  thrombosis  of  the  central  vein 
ot  th,>  retma  have  already  been  sutfic^ientlv  discussed 
Aneurysn,  at,  the  root  of  the  neck  n.ay  cause  dilatation  of  e 
I'lijiil  on  the  .same  side. 

Diseases  of  the  Blood.  ^/ ■Wo...,/,,  has  often   beci  held 

.;si..ms,bl,.  to,,  papillitis,  but  it  is  extrcm,.lv  .loubtful  if  the 

d.ag..os,s    is    ac'curate.     Ketinal    ha-moiThages    cHrur   in    the 

■^<coudary  avcnna.  of  carcinoma,    ankylostonnasis.  *e     Jl 
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area  fnomiiicnt  siirii  \n  /Hrnirii'ii'^aiiuiviia.  whicli  n-allv  liclorif^s 
t(.  tliis  ^i(.ii|>.  In  this  (lisMUKc  they  arc  ottt-n  of  characteristic 
colonr  (rifl<  \K  a4'.t).  'l"hc  ophthalmoscopic  sifins  of  hdff-"W 
have  already  l)oen  desciifx'd.  HuMiiorrha^cs  in  and  a»)oM^  Ine 
eyes  arc  eoinnion  in  scurvy,  i)uri)nra,  and  ha-tnophiha.  (ireat 
liiss  of  bJn<„l  often  leads  to  and)lyopia  (.r  ainauKisis,  and  may 
he  followed  hv   hilati'ral   optic  atrophy. 

Diseases   of   the    Organs   of   Digestion.     Ora/   «'/.vi.s, 
especially    pvorrhcpa    alveo'.aris,    is    an    undouhtod    cause    of 
iridocyeiitis.'aiid  prohal.ly  causes  choroiditis  and  other  forms 
of   subacute   or   acute   endophthalmitis.      Infective   lesions   in 
the   mouth  may  sfu-ead   l>y  continuity,   especially  along  the 
veins  of  the  pterygoid  ploxus,  setting  up  orbital  cellulitis  or 
thrombosis    of    the    cavernous    sinus.     I^unellar    (cataract  ^  is 
associated  with  hy<)l)lasia  of  tlie  enamel  of  certain  teeth.     The 
lacrymal  gland  m  not  infrequently  affected  in  pamlilis,  and 
syunnetrical  inflammation  of  the  lacrymal  and  salivary  glands 
is  characteristic  of  J//A-h/(>c'  (li.mif<c.     Absorption  of  bacterial 
toxins  from  the  intestinal  canal  is  almost  certainly  a  cause  of 
iridocyclitis  and  other  obscure   inflammations    of    the  uveal 
tract.     Night  blindness  is  associated  with  sonic  disams  of  the 
linr,  e.g.,  cirrhosis,  and  jaundice  causes   yellow   discoloration 
of  the  conjunctiva,  but  yellow  vision  (xanthopsia)    is   much 
less  conunon  than  has  been  thought. 

Diseases    of    the  Kidneys.— Alluniinuric    retinitis    and 
in-a'inic  anuiurosis  have  already   been  discussed. 

Metabolic  Diseases. ^Ocular  conii)lications  are  common  in 
(liahrtis  miUilKs,  the  most  frecpient  being  diabetic  cataract, 
retinitis,   and  retrobulbar  neuritis.     Remarkable  changes  in 
the  refraction  of  the  eye,  both  in  the  directitm  of  hypermetropia 
and  myoi)ia,  have  been  described  in  this  disease,  and  paralyses 
of   both    extrinsic    and    intrinsic    ocular    muscles    also  occur. 
(iout  has  been  held  resjionsible  for  deposits  in  the  conjunctiva 
(concretions),  conjunctivitis,  marginal  ulcers   of   the   cornea, 
episcleritis,  scleritis.  iritis,  and  other  conditions  :   it  is  indirectly 
the  cause  of  ocular  lesions  through  the  kidneys  and  vascular 
system.     Rhcumatii^m  is  an  indefinite,  entity.      Acute    rheu- 
matism is  doid)tles,s  an  infective  disease  :    it  practically  ne\er 
gives  rise  to  iritis,  but    may  cause  embolism  of  the  central 
artery  of  the  retina  indirectly  by  its  effects  on  the  cardiac 
valves.     It  rarely  causes   optic  neuritis.     Chronic   rheuma- 
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tism  is  als(,  probably  due   to  ..r^ranisnis   or  l,acterial  tovi.w 
and   ,s   thus  r..si>onsibl,.  for   iritis,   (-vclitis,    .pisc-l.Titis,   and 
retrobulbar  neuritis.      Inf-rstitial  keratitis  has  b.vn  deseribed 
in    m',.mrni,  :    over-fecdi,,..,^  with  thvroid  causes  exoi.hthal- 
ni(»s  and  amblyopia. 

Diseases  of  the  Generative  Organs.  It  ean  sear<<.|v  he 
''"'"''<•■''  "'"t  "'<■  P'otound  <.hMn^r,.s  whieh  the  Ki'nmi'tive 
or-ans,  espeeially  in  the  fen.al,.,  ,md,.r-o  at  pui.ertv,  in  men- 
struation, parturition,  and  tl.eelinia.-t.'rie,  are  often  asscx-iated 

xnth  disorders  <,f  ,„,.taholisin  ami  otluM- pat  holof,M,.al  (.onditions. 
ut  tliese  tlie  albiimmuii.-  retinitis  of  prejr„ancv  is  the  most 
nniHreable  e.xampi,.  among  ocular  eomplieatioiis.  Many 
others  have  been  d.-.s.-ib,,!,  r,j.,  eot.junetivitis  a.ssoeiated  with 
the  menses,  but  their  relationship  to  diseaw-s  of  the  Konorative 
orpins  IS  ob.sc.,ire.  The  di.sease.s  due  to  gonorrhcea  and 
syphilis  have  l)een  described  elsewheic. 
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CHAl'TKH    X.XXI. 

IHSKASKS    OF     I  UK    LIDS. 

Anatomy. -Tlio  lids  are  ooM-ml  anteii.irly  by  skin  and 
nost.-riorlv'hv  mucous  nienibram— ocnjiUK'tiva  tarsi  :  they 
'■nd  in  a  free'edge  about  :}  nnn.  broad-  nuu  go  intermargmalis. 
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^Orbicularis  palp. 


■Zeisas  i.  poll's  pLs 


Sulcus    avMarsaZis 


Fi(!.  283.— Diaprum  of  .'*»^'itt.il  section  of  upper  lid. 

The  substance  of  the  lids  consists  of  muscle,  glands,  blood 
vessels  and  nerves,  all  boimd  together  by  connective  tissue, 
uhich  is  particularly  dense  at  tlie  posterior  part,  where  it  forms 
a  stiff  plate— the  tarsus  (Fig.  283).  ,  ,     ,     , 

The  skin  of  the  lids  differs  from  that  of  the  rest  of  the  body 
•nerelv  in  its  thinness,  its  loose  attachment,  and  the  absence 
of  fat  in  its  corium.  It  is  covered  v^ith  line  downy  hairs, 
which  are  provided  with  small  sc>baceous  gland.s,  and  there 
are  also  small  sweat  glands.    AL  iiic  ai.ienor  L.oruci  ti..-  »— 
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like  fl...  ,.ili..  ,1  ,  ""■"■  ■^'■''"<<"iis   f„||i,.|,., 

!;^;, '';;;!;■:':,:;;:  ■•■%:';;;';•■ Y:"-r " '-■ 

the  (.(I,.,.  .,>,.., I  ,,   ''    ^'■'""■^      "'"' ^\v«'at  ylaiuis  near 

',L  y  T  ;'':  ;.,;":;r:f ,  ''"■^"  r'  -■'•  •-<-■  -  ^'/'-//-^ 

■fnlli,.!,.       "'  ■\,'"'     -^'f'""*''!     >nHn.-.i,at,.|y     l„.|.in,l    (I,,,    hair 
l"lli<l<'>,  and  lli,.,r  r|„(ts  ,,|„.,i  i„|,,  .i,,.  ,|,  ,.,  .     t  v  ■  , 

™-;::";;S'  ;:;:i:;';,;;i;;,;;i:r :;;  -r  '«•"  '-r-' 


,(iM^' 


punctuTTi 


Fig.  284.  -  I)uif,ra,„  „f  intormargin,.!  Htrip, 


eaiMllanty  indiucd  l,v  this  ..han.  •in.rl.  ,  t  '    '        I'        ^'"* 
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iiiar).'iii  of  tlic  lid.  'I'tu-  IiiIh's  arc  closed  at  the  ii|t|icr  i-nd,  and 
have  iiuincroiis  siiiali  ca'cal  a|i|iciidages  projecting;  finiii  the 
sides,  tilled  with  fatty  <.'laiulnlar  epitheliimi.  The  ^'lands 
miiiiher  from  twenty  to  thirty,  bcinji  ratliei  fewer  in  the  lower 
than  in  the  ii])pcr  lid. 

The  iarye  hwndles  of  tii"  orhicidaris  jialpelnai  iiiii  occiijiy 
the  space  between  the  tarsus  and  the  skin.  The  main  central 
hand  of  the  levator  i)al|iel)ra'  suix-rioris  is  inserted  into  the 
upiier  honh'r  of  the  tarsus  :  an  anterior  slip  passes  1  etwecn 
the  liuudlcs  of  the  oi  bicularis  to  lie  inseited  into  tiie  skin  of  the 
middle  of  the  lid  :  a  posterioi  slip  is  inseited  into  the  con- 
junctiva at  the  fornix.  The  inferior  rectus  and  ohlicpie 
muscles  send  lilirous  strands  forwards  into  the  lower  lid  to 
')o  attached  to  the  tarsus  and   paljiehral  li>.'ainent. 

Besides  these  stri)  ed  muscles  there  is  a  layer  of  unstrijied 
muscle  in  each  lid.  These  constitute  the  superior  and  inferior 
tarsal  muscles  of  Miiller.  The  lil)resof  the  ui>iu'r  arise  amon^' 
the  striped  lihres  ol  the  l(^vator,  pass  down  heliind  it,  and  are 
inserted  into  the  npyor  border  of  the  tarsus.  The  inferior  lies 
below  the  inferior  rectus  and  is  inserted  into  the  lower  tarsus. 
The  arteries  of  the  uiijur  lid  form  two  main  arches,  superior 
and  inferior,  the  former  lyini;  between  the  upjier  border  of  the 
tarsus  and  the  orbicidaris,  tlie  latter  in  a  similar  ])osition 
just  above  the  hair  follicles.  In  the  lov^cr  lid  there  is  usually 
cmly  one  arch  near  the  free  -d'^v.  There  arc  two  venous  j)lex- 
uses  in  each  lid  ;  a  post-tarsal  ])assinf;  into  the  o|)hthalmio 
\eins,  and  a  prc-tarsal  opening  into  subcutaneous  veins. 

The  sensory  nerve  sui)i)ly  is  derived  from  the  trigeminal. 
The  third  nerve  supplies  the  levator  paljiebra",  the  seventh  the 
orbicularis,  and  the  symi)athetic  IMiiilcr's  mu.scles. 

Inflammation  ok  tiik  Lids. 

Almost  any  oi  tlui  intfammatory  coiulitions  which  affect 
the  skin  in  jreneral  may  attack  the  lids.  Erysijelas  is  danger- 
ous m  that  it  may  si)rcad  to  the  orbit,  leading  to  cellulitis  and 
atrophy  of  the  optic  nerve,  thrombosis  of  the  cavernous  sinus, 
or  meningitis.  Herpes  ophthalmicus  is  (>ften  mistaken  for 
ervsiy)elas  :  its  unilaterality,  strict  localisation  to  the  course 
of  iiranches  of  the  ophthalmic  nerve,  and  the  characteristic 
formation  of  vesicles  should  jirevent  this  mistake  ;  permanent 
scarring   remains   after   the  attack.     Kczema  of  the  lids  w 
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tn'iitc.l  I'liciurlMallN    .iii'l   Willi   |.<Tsc\.iaiur  I  lie  disease  is  ex- 
tremely   eliinllie,    caiisiiiu    uc    Ihiii<_'    ii.r |.Mnie<l    l>.V    elirollle 

eniijmieliMtis.  Caiv  lllMst  I.e  lakeli  tu  (ii>t  iiiu'lllsli  true  l.le- 
plliiritls  fl..ni  lliatlillL'  tM.jelliei  ut  t  lie  lids  l.y  enlljimet  l\  al  dls 
ehaiue  ;  ill  t  lif  latter  .ase  reiil(.\al  nf  the  enists  ie\eal>  (|llite 
IK.iinai  lid  liiai<rilis.  'I'lie  iiieeiaticn  is  lial.le  t..  extend  deeply. 
su  that  the  hair  follicles  are  destmyed.  Only  a  few  small, 
scattered,   distorted   cilia   are   then    found    {niii'hi n:.si.-<). 

When  the  ulcers  heal  the  cicat lici.d  tissue  contracts.  NeiL'li- 
hourin-i  hail  inlliclc:>  arc  drawn  out  of  place  an<l  a  false  direc- 
tion is  uiveii  to  the  rcinainiii';  cilia,  so  that  they  may  nil) 
a>;ainst  the  cornea  (///rA/V/s/.v)  Or  the  develnpiiient  of 
eU-atricial  tissue  may  he  extreme,  so  that  the  e<l>:e  of  the  lid 
iK.eoines    hyp<'rtrol'iiifd    and    droops    in    consccpience   of    its 

Wciullt     {li/lnsi's). 

The  lower  lid  is  particularly  liable  to  he  displaced  liy  pro 
lon^'cd  ulcerative  hleiiharitis.  The  contraction  of  the  scar 
tissue  dra^s  the  conjunctiva  over  the  inar^'in  :  the  posterior 
lip  oi  tlie"in1crmar<:inal  strip,  instead  of  licinji  acute-aii<,'l<-d, 
hecomcs  rouii<lcd.  so  that  its  capillarity  is  impaired.  Tears 
then  tend  to  run  over  (<  fi}  h-  )v).  a  condition  which  is  accen- 
tuated if  the  punctuin  hecomcs  eveited.  so  tliat  it  cea.ses  to  he 
in  accurate  contact  with  the  hullmr  conjunctiva  (vidr  p.  (M^l). 
The  continual  w(>ttintr  ,,f  the  skin  with  tears  leads  to  eczema, 
which  is  followed  hv  contraction.  The  condition  is  made 
worse  1)V  peri.etuallv  wiping:  the  eyes,  so  that  eventually 
,rtropi<»'>  is  developed.  This  causes  still  more  ei)iphora.  a 
vicious  circle  heinp  .set    up. 

Tfie  cau.ses  of  hlei)haritis  are  multitudinous.  The  i)atients 
are  usually  d.'l.ilitated,  from  livinji  under  |'oor  hypienic 
conditions,'  or  from  disease.  <  jj..  ana-mia,  tuherole,  syphilis, 
&c.  The  condition  may  follow  chronic  conjunctivitis,  or  ho 
induced  hv  the  same  causes.  esiM'cially  smoky  atmosphere, 
heat  (stokers,  cooks),  late  hours,  &e.  It  may  result  from  a 
neglected  diplohacillary  hlepharo-conjunctivitis.  It  is  un- 
doiihtedlv  often  as.sociated  with  uncorrected  errors  of  refrac- 
tion, esi)eciallv  hypormetropia  and  astigmatism,  which  jirob- 
ably  act  by  inducing  reHex  hyperiPniia.  Occasionally  parasites 
eaiise  blepharitis,  f.g.,  bk'pharitis  acariea,  due  to  demodex  fol- 
liculorum,  and  yihthiriasis  paliiebrarum,  due  to  the  pediculus 
pubis,  very  rarely  to  pediculus  ctuntin.     In,  ia^  witci  sou- 


DISKASKS   OK    rilK    |.;\  |.; 


'Ii'i'>"  <•"■  'ili^'   'uc  c.N.n.,!  u.th    Mack    nits,  an  a|.|M.araiic(. 
••••mu  IModii.rd  ul.ich  is.M-.ll\    lrrn-„is...|  \nIh.|i  (iMcc  scrn. 

Tna/m.nl.     TUv    |u,  al    li.atinrnl    ul    l.l..|,|,ai  it  is    nmst    he 
'■iicp.'.'tic   in   tlu'   iilcrratix,.   t,,nn       'I'lir  nu.fs   iniist    (irst    1,,. 
"•■nic.vrd.      'I'his  IS  ..ir.Tt.d    must    rasilv    l.v   soap  and    uatcr 
t..lluu,..l  l,v   tliMn,„a||  Kallnn-  vsitli  l.nt   l„,rax  nr  l,icarl,niiat('. 
..ls..dal..tinn.;{|.,T<-.iit       riirap|.liralions,.ft,.|is  til.- deposits 
sn  that  thcv  can    he    picked    d    iiihhcd   ,,ir    u  it  h  a  plcdjr,.(  ..f 
•ntt-.nunok      \Vh,.|,thccni>ts  have  he..,,  cut  irclv  rcinov...!  the 
siirta.-.Msc.,\e,,'d  \Nithan..iiitMi..|it  ..f  yell.iu  ..xide..f  ineicirv 
ainni.,iiiat.'<l    ni.ivury,    ,„■    ich,|,v.,|    (id    p,.r   cent.)     uhjchis 
uell   ,i,l,l.,..l   in   |,„    at    Last    tiv  n„„utes.     Th.-se   p,.K'..d„res 
sl,.H,l.l   h,.  ,vp..a,,..|  th,.v  tiiii.'s  a  .lay.      In  ni.,.st  cases,  if  the 
t,-.'atin.'nt  isca,Ti.'d  ,,iit   pi,,p..,|y  t|„.,,.  is  a  speedv  einv.      Vn- 
h.rtiiiial.ly    tli,.    tnatnient    is    s.-ld,,,,,    sat isfaet.'uilv    carried 
out.      It  ,s  nsi'j.'ss  „,e,,.iy  tu  sn,ea,-  .,int,n..nt  on  the  surface  of 
tli«'  mists.      It   ,„„st    1...  appli,.,|  t..  ih.-  indanied  tissn.-s  and 
iiil)l).'d    well   into  th.'   h.iir  !ollicles. 

In  nioic  seveie  cases,  ,„■  when  the  ahove  trcat„,ent  is  i,,,- 
l.n.p,.,ly  done,  pn.la,-..!.  1.1  t,.  :.'((  p..,-  c,.„t.,  shouM  1„.  n,l,h..d 
nit..  tl,.>  ,na,-,n.s  of  the  lids  with  a  st,„npv  camels  hair  l.rnsh 
nntil  a  lather  is  formed  :    this  nsuallv  takes  five  minntes      Or 

thes,nfa.-.-,nayl,eth..nM,,-rhlyclean.-<lNvithl,iearl.o,uitel..tinn 
an.l  s,lv..r  n,trate.  J  p.-r  cent.,  paint. •<!  ..n.     All  l...,.se  lash.-s 
should  Ik-   pulled  o„t   with  epilati..n   forc-ps.      If  <lip|.,l,aeilli 
ai-e  p,-e.sent  a  zinc  loti.in  should  !«-  ,isod. 

Att.-nti..n  nnist  he  .li.-ect.-d  t..  the  l,v-i.-ni<-  s,.rT..iin.lin<'s 
and  t<.  th.-  ,.i.-„,.,al  h.-alth.  Krro.s  of  ,vf,aetion  mnsfc  k- 
(-or,-ected. 

Syphilis.— A  pri,na,y  s.,,.-  is  oc<asi..nallv  fonnd  nn  the  lid 
marfrins,  crminionci„K  in  the  .•..njnnetiva.  It  inav  he  eansed 
hy  a  ki.ss  .,r  l,y  ,vn,ovi,m  „  l.„viirn  1„h1v  uith  the  tongne 
Therv  is  ^'(-n.-rally  a  s,nall  nicer,  ,-ov.-,-.  !  with  .scanty  j;reyish 
seci-et,or,  and  ninch  indiuatcd  ah..iit  the  hase.  Tf"  situate.! 
n.-ar  th.-  ..ut.-r  canthus  the  pre-anrieular  gland  is  enlarged  if 
n.-ar  tlu-  inner  .anthiis  the  siihma.xillarv,  in  acc..,'dan,.<.  with  the 
distrihution  of  the  lyinphati.-  v.-.ss.-ls.  The  swelluiji  of  the 
L'lands  IS  always  sujraestiv.-  of  syphilis  or  tnlH-,-ele,  hut  in  ail 
d..nl,tful  eases  .s<-,apincrs  should  ho  examin.-d  f..r  spi,-(,ch;ptes 
and  the  blood  .-xamin.-.l  hy  the  Wa.s.serniann  t(-st      If  recL^- 

iiiseil    liof,,.-,     -1  •         .  .„  .  h 
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(l.stm.vrd  l.y  riuliimi.  At  n  lat.-r  .MaL'f  calniii.-l  dint. ..nit 
shniild  li.  iiihlicd  in.  An  oik  r!.'<tic  c.miisc  of  (■(.iistitiitiniial 
licattiicrit  \\ilh  saUarsan  and  niciciiiN  Nlmuld  \  >■  iinnirdiat(l.\ 
institiiti'd. 

Cunmiata  (iccur  in  the  li<ls  .si.inftinics,  and  «-<(a.-^i<iMall> 
may  'aiisc  (iKunnMis  tliicUfnin>f  «>f  the  taisiis  (. v///>/* .■//// r 
larsili-s).  Is(.lat'(l  yinnnia  nia\  l>c  Mii-;t,iKfn  for  a  <liala/.i(in. 
In  .-^Niihilitif  tarsitis  tlic  lid  may  !>»■  so  suolh'n  and  hard  tliat 
it  is  imiH)ssili|c  tocvcrt  it.  Tlic  pre  amiiiilar  L'land  is  swnllcn. 
If  tliconsft  is  slow  tlicic  is  littlf  pain  ;  snmct  imc-  the  sw.-llinj^ 
is  rapid  and  vcrv  painfnl.  Cnmmata  nsnally  r.spoiid  rapidly 
ti)  apimipiiat"'  treatment  with  mercury  and  indidcs. 


Ki(i.  2S'>. — Hi)i(li'iiliiin. 

Vaccinia."  The  mai«:in  of  the  lid  is  cieeasionally  inoenlated 
from  the  recently  vaccinated  arm  of  a  hahy.  Often  the 
inocnlut.'d  margin  in  turn  inoculates  the  opposin;^  margin 
of  the  other  lid.  I'sually  the  pustule  is  at  the  outer  eanthus, 
and  the  preauricular  gland  is  swollen  and  i)ainful.  The  his- 
toiy  L'eiierallv  serves  to  elucidate  the  case.  Sometimes  the 
corn»vi  becomes  affected,  a  keratitis  res.Mnbling  disciform 
keratitis  resulting,  i.e.,  a  grey  di.sc,  denser  at  the  margin. 

Inflammation  ('F  tiik  Glands  oi'  tiik  Lids. 

Hordeolum  or  stye  is  a  sui)pnrative  inflammation  of  one 
of   Zeiss  s  glands   ^i<ig.   Jn.>i.      ii'    ''le  iari\    .-:.;-e..   ;:;<.    ^i.nuu 
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becomes  swollen,  hard  anil  painful,  and  u.sualiy  the  whole 
edge  of  the  lid  is  ((■dcniatous.  An  abscess  forms  which  gener- 
ally  points  near  the   base  of  one  of  the  cilui. 

The  pain  is  considerable  initil  the  pus  is  evacuated.  Styes 
oft;'n  occur  in  crops,  or  may  alternate  with  boils  on  the  neck, 
carbiuieles,  or'  acne.  Like  these  conditions,  the  di.sea.se  shows 
delicient  resistance  of  the  IxKly  to  the  invasion  of  staphylococci. 
it  is  commonest  in  young  adults,  but  may  occur  at  all  ages, 
es|K'cially  in  debilitated  persons.  Not  infreipiently  it  will  Ik' 
found  tiiat  faulty  drains  account  for  the  defective  health. 

Trmtnii'ttl. — Hot  compre.s.ses  should  be  used  in  the  early 
stages.  When  the  abscess  points  it  ma_\  often  l;e  evacuated 
by  pulling  out  the  corrcsj  ondiiig  ciiiu-  <  :  but  this  is  usually 
effected  more  satisfactorily  I)y  an  incision  with  a  small  knife. 
It  should  l)e  remend'cred  that  such  an  incision  is  exceptionally 
painful.  The  jtus  should  be  thoroughly  .s(|ueczed  out  and  a 
hot  com|)ic.ss  a|)plied. 

If  crops  of  styes  occur  (he  general  health  must  receive 
attention.  \\'lien  associated  with  boils,  &c.,  the  urine  should 
be  tested  for  sugar,  especially  in  adults.  Inipiiry  sh(,uld  be 
made  as  to  the  condition  of  the  drains.  In  obstinate  cases  a 
stjii)hylococcic  vaccine,  preferal)ly  autogeiU)Us,  should  be  used. 
Constipation  mu.st  be  counteracted,  and  tonics  are  u.seful, 
especially  iron  in  some  form. 

Hordeolum  internum  is  comparatively  lare.  It  is  a 
suppurative  inflammation  of  a  Meibomian  gland  of  exactly 
the  same  {y\)v  as  the  hordeolum  exteinum  or  stye.  It  is  often 
ealled  a  su|)purating  chalazion,  and  some  liiay  be  due  to 
secondary  infect  ion  of  a  chalazion.  The  inOamniatoiy  symp- 
toms are  more  violent  than  in  external  stye,  for  the  gland 
is  larger  and  is  ind)edded  in  <l(>nse  fibious  tissue.  The  pus 
appears  as  a  yellow  spot  shining  thiough  the  conjunctiva  when 
the  lid  is  everted.  It  may  i)urst  through  the  duet  or  through 
the  conjunctiva,   very  rarely  through  the  skin. 

Tntih/inJ  is  the  same  as  for  external  .stye,  except  that  the 
iueision should  be  mfide  exactly  as  for  a  chalazion  (ride  infra). 
Chalazion  {Si/ns.—T/irsdl  ri,sl,  Mnhotninn  (>/)  is  a 
cluoinc  inllammatory  atT.'ction  of  a  Meibomian  gland.  The 
gland  tissue  b<'comes  iei)laced  by  granulation  tissue  containing 
giant  ci'lls  ,  th(>  di.sease  is  not  caused  by  the  tubercle  bacillus^ 
The  gland  becomes  swollen,  increasing  in  size  very  gradually 
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juid  withodt  inHaminatory  symptoms.  Patientn  usually  seek 
adviff  on  account  of  the  (listi^nu'cmcnt  (Kiy;.  28(5).  The 
smaller  chalazia  are  clitlicult  to  see,  but  are  readily  appreciated 
hy  passin^r  the  fingei-  ov(>r  the  skin.  If  the  lid  is  everted  the 
conjunctiva  is  red  or  ])uri)le  over  the  nodule,  in  later  stages, 
(ifteii  grey,  or  rarely,  if  infection  has  occurred  (vide  Hordeolum 
int<'rnum),  yellow.  The  grey  apjiearance  is  due  to  alteration 
in  the  granulation  tissue.  This  is  not  very  va.scidar  at  any 
stage,  hut  in  the  later  stages  the  vessels  retrogress,  the  nourish- 
ment of  the  tissue  fails  and  it  hecomes  converted  into  a  jelly- 


Fu:.  2SI). — Clirtliizion. 


like  mass.  Only  under  such  conditions  is  the  term  "  cyst  " 
really  ai)plical)le.  Complete  sjiontaneous  resolution  very 
rai'cly  occurs.  The  contents  may  be  extruded  through  the 
conjunctiva,  and  in  these  cases  a  fungating  mass  of  granulation 
tissue  often  sjjronts  through  the  o])ening,  keeping  up  co  i- 
junctival  discharge  and  irritati(>n.  Sometimes  the  granulation 
ti.ssue  is  formed  only  in  the  duct  of  the  gland,  from  which  it 
projects  as  a  reddish-grey,  somewhat  translucent  nodule  on  the 
intermarginal  .strij)  (fiuinjiral  cJialazit.v). 

Chalazia  arc  often  multii)le  or  occur  in  crops.  They  are 
commoner  in  adults  than  in  children. 

Trdttwd.t. — Quite  small  chalazia  may  he  left  ahnie  ;  it  is 
very  dKHcult  to  evacuate  them  satisfactorily  hy  the  ordinary 
meth(Kl.  Larger  chalazia  nmst  be  incised  and  thoroughly 
scraped.     The  conjunctival  sac  is  well  cocained  with  2  per 
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cent,  solution  and  a  drop  of  adrenalin  in- 
stilled. The  lid  is  then  everted  and  the  site 
of  the  chalazion  carefully  examined.  At  the 
point  of  greatest  discoloration  a  few  cry- 
stals (not  many)  of  solid  oocain  are  placed 
upon  the  surface  and  allowed  to  dissolve,  or 
a  little  novoeain  or  alypin  solution  may 
l)e  injected  with  a  hyjxxleimic  syringe.  A 
vertical  incision  is  then  made  with  a  sharp 
scalpel  or  Heer's  knife  (Fig.  287).  Anv 
semi-fluid  contents  which  may  he  present 
escape.  A  small  sharp  sjxxm  (Fig.  l'SS)  is 
then  inserted  into  the  oriticc  anifthe  walls 
of  the  cavity  are  thoroughly  scraped. 
The  bleeding  sr)on  stops,  and  no"  dressing  is 
usually  r.ecessary.  \  simple  boric  add 
lotion  is  ordei(>:l  for  a  few  days. 

The  |)atient  should  !;(>  warned  that  the 
swelling  will  remain  for  awhile.  This  is  due 
to  the  resistant  walls,  formed  by  the  Hbrous 
tissue  of  the  tarsus  :  the  cavity  is  kept 
dilatcfl  and  becomes  filled  with  blood. 
Sometimes,  especially  if  the  scraping  has 
not  been  sufficient,  granulati.m  tissue 
sprouts  from  the  wound.  This  must  be 
snipjied  off  with  .sci.ssors,  curved  cm  the 
flat,  after  application  of  coeain  :  the  cavity 
shoukl  be  again  scraped  out. 

Very  hard  chalazia  are  occasionally  met 
with,  particularly  near  the  canthi  :  "  it  is 
possible  that  some  of  these  are  true  ade- 
nomata of  the  glands.  They  may  require 
excision,  since  it  may  be  impossible  to 
scrape  them  out  efficiently. 

Anomalies  ok  Posmox  of  the  Lids. 

Fuj.     287.— l^crs  Trichia.sis   {0pi^.  t/)(';^o9,  a  hair)  is  the 

knife       (.levined  condition  of  di,st(.rtion  of  the  cilia    so  that 

IrLuolrr'SMu;  t'i«-^  are  direct.>d  backwards  and  rub  against 

used  only  for  lid  the  cornea   (rifle  p.  58.5).       A    few    only  of 

operations).  the  lashes  may  be  affecterl  or  the  condition 
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may  be  due  to  entropion,  involving  the  whole   margin  of  the 
lid.     It  may  also   De  caused  by  congenital  distichiasis  (vide 

p.  603). 

The  symptoms  are  those  of  a  foreign  body  continually 
present  in  the  eye— irritation,  pain,  conjunctival  congestion, 
reHex  blepharospasm,  hu  rymation.  SuiJerHcialoiiacities  and 
vascularisation  of  the  cornea  are  ])roduced  :  recuirent  idcers 
of  the  cornea  are  not  infrequently  due  to  this  cau.se. 

Any  condition  causing  entropion  {q.v.)  will  cause  trichiasis, 
trachoma  and  spastic    entropion  being  among 
the  most  common.     Other  causes  are  blei)ha- 
ritis,    and    the   scars    resulting  from  injuries, 
burns,  ojjcrations,  diphtheria,  &c. 

Trealrmnt. — Isolated  misdirected  cilia  may 
be  removed  by  epilation,  which  must,  however, 
be  rejieated  every  few  weeks.  A  better  mode 
of  treatment  is  to  destroy  the  hair  follicle  b.\- 
electrolysis.  The  flat  positive  i)ole  is  a])plied 
to  the  temple  ;  the  negative,  a  fine  sU-el 
needle,  is  introduced  into  the  hair  follicle  :  a 
current  of  two  milliamperes  is  used.  The 
negative  ])ole  is  determined  by  placing  the 
terminals  in  saline,  when  bubbles  of  hydrogen 
are  given  off  by  it.  The  strength  of  current 
cm  be  gauged  by  the  rate  of  evolution  of 
gas.  It  should  be  remembered  that  electro- 
lysis is  extremely  ]>ainful  and  tedious  ;  the 
pain  may  be  diminished  by  injecting  cocain 
into  the  margin  of  the  lid.  If  the  current  is 
of  the  proper  strength,  the  bubbles  evolved  at 
thesitcof  puncture  cause  the  formation  of  a  slight  foam. 

If  many  cilia  are  displaced,  oi>e.rativc  procedures  must  be 
resorted  to.  Since  th  -y  are  nearly  allied  to  those  performe(l 
for  entropion,  which  is  generally  present,  they  will  be  described 
later  {vide  p.  588). 

Entropion  (e'l',  in,  Tpi-rreiv,  to  turn),  rolling  m  of  the  lid, 
occurs  in  two  forms,  spastic  and  cicatricial.  The  symptoms 
are  those  of  the  trichiasis  (q.v.)  which  is  induced. 

l!^paHlic  entropi(m  is  due  to  i^pasm  of  the  orbicularis.  Strong 
contraction  of  the  circularly  arranged  Hbres  tends  not  only  to 
approximate  the  lid  margins,  but  also  to  turn  them  inwards  or 


Fui.    1*S8.— 
Sliarp  spoon. 
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outwards  according  to  the  mechanical  .support  afforded  by  the 
KlolH'    ami   orbital  ,.o„t,.nts.     If  the  support   is  insuHii-nt 
entropion  is  pnKhK.ed.  This  is  well  seen  ubcn  t\u-  cveball  has 
lieen  remov.-d,  but  it  also  ,  ccurs  ulu-n  the  -lob,-  is  d.^'olv  set 
ovvnig  to  absence  of  orbital  fat,  &c.,  especially  if  the  ski.,  of  the 

lids  is  also  icdunda.it.  'J'I.ese 
conditions  a.e  found  /:(ir  <xnl- 
Inirc  in  old  [leople,  who  a.v 
the.-efore  very  liable  to  spastic 
(■..tropion.  It  is  also  caused 
'>y  tight  bandaging,  and  is 
tavouied  by  narrowness  of  the 
palpebial  apcrtu.v  (blephaio- 
phiinosis).  Spastic  ent.opion 
IS  almost  i.. variably  .-estiicied 
to  th(>  lower  lid. 

(  'ic'ilriridlo/ln./.i,  yi  is  caused 
by  cicatricial  cont.actio.i  of  the 
palj)ebi-al  co.ijunctiva  :  in  the 
worst  for.ns.found  in  t.acl.o...a, 
the  tai-sal  plate  is  also  bc.t 
and  disto.-ted,  .so...et iii.es  bv 
atrophic,  son.etiines  by  hyper- 
plastic changes.  Ft  is  an  exag- 
geration of  the  effect  pi'oductHl 
l)y  the  various  causes  of  trichi- 
asis (q.v.). 

Trcatnwnf  of  Spastic  Entro- 
pion.— If  duo  to  bandaging,  the 
condition  is  often  cured  by 
simply  leaving  off  the  bandage. 
A\'earing  an  artificial  eye  le- 
lieves  the  symj)toms  when  the 
eyeball  has  been  removed. 
In  the  spastic  entropion  of  old 
leople  tcmporaiT  relief  may  be  obtained  bv  placing  a  i-oll  of 
hnt  or  plaster  horizontally  just  above  the  margin  of  the  orbit 
and  bandaging  it  tirinly  in  position  ;  or  the  lid  mav  be  sli-rhtly 
everted  by  painting  collodion  on  the  skin  or  bv  jmlling  it  out 
w.th  a  strip  of  adhesive  j)laster. 

Permanent  relief  can  l)e  nf>fn;nc.rl  ,>„i,    i„.  4.:..„      mi 


FlU.  289.— Grillith's  ring  for- 
ceps ;  uspfiil  f(ir  lioldiiig  tJi.- 
lid  overtoil  in  incising  cluiliv 
zi(i.  Tlio  ling  is  placed  on 
the  conjunctival  snrfacc  and 
Kurrounds  the  chalazion. 
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simplest  method  is  the  removal  of  a  stripof  skin  and  nnisele. 
Cocain,  eucain  or  novocain  is  tirst  injected  suluutaneously. 
An  oval  area  of  skin,  with  the  ionj,' axis  horizontal  and  varymg 
in  width  aeeordin^i  to  the  amount  of  entrojnon  and  of  sii|  er- 
fluous  skin,  is  marked  out  with  a  seal]  »■!  or  J5eers  knife  just 
below  the  site  of  ^'n-atest  dis]  laeement.  The  u|)|  er  incision 
must  he  .•lose  to  the  nuirpin  of  the  lid  (Fi^'.  -'<)()).  The  i)ieee 
of  skin  is  dissected  off.  The  underlying:  fihres  of  the  orhu'ularis 
are  then  dissected  olT  with  f(.ree]is  and  knife,  uiitil  the  tarsus 
is  exposed.      It  is  usually  unnecessary  to  insert  sutures.     The 


Fi(i.  2(MI.  -Diaj^rain  of  skin  and  nuisc'c  operation. 

operation  mav  be  done  with  one  snip  of  scissors  and  without 
cocain,  if  a  fold  of  skin  is  taken  up  with  T-shaned  forceps  (Fig. 
291).     This  method  is  not  so  satisfactory. 

In  cases  of  spa.stic  entropion  with  much  blepharospasm, 
canthoplasty  is  sometimi's  indicated.  It  consists  in  wideiiing 
the  palpebral  a]  erture  by  divi.ling  the  outer  canthus.  The 
lids  are  separated  \\  ith  the  fingers  in  such  a  manner  as  to  put 
the  canthus  on  the  stretch.  One  blade  of  strong  blunt -I'^mted 
scissors  is  introduced  as  far  as  possible  into  the  conjunctival 
sac  behind  the  commissure.  The  entire  thickness,  including 
skin  and  conjunctiva,  is  divided  horizontally  by  a  single  cut. 
If  only  i\  temporary  eiTect  is  required,  no  sutures  arc>  inserted. 
If  it  is  desired  periiianeiitly  to  enl.vrge  the  paljiebral  aicrtiire, 
the  conjunctiva  is  sutured  to  the  .skin.  Temiiorary  cantho- 
.jL^sIv  jo  qf,„n;>f;rtie.q  Indicated  in  other  conditions  than  spastic 
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entropion,  r.f/.,  in  sim,)l(- severe  hlepharo.sim.sMi,  si.cl,  as  occurs 
in  phlyctenular  conjunctivitis,  in  acute  purui<-nt  conjunctivitis 
with  much  swelling  of  the  lids,  and  in  removal  of  an  enlarged 

eyeball  or  an  orbital  tunu)ur. 
T  mil  mi /It  (if  Cicatririiil  En- 
trojni.n. — A  very  large  numl)er 
of  plastic  o|)erations  have  been 
(h'vised  for  the  relief  of  cicatri- 
cial entropion  :  only  the  more 
simf)le  will  l)e  described  here. 
The  principles  governing  the 
various  oiK'iations  are  :  (I) 
altering  the  direction  of  the 
lashes,  (i>)  transplanting  the 
lashes.  (,'{)  straightening  the 
distorted  'arsus.  Subcutaneous 
injection  of  cocain  or  a  general 
nn;esthetic  is  indicated  :  the 
former  method  does  not  obviate 
all  pain,  especially  if  the  tarsus 
is  cut. 

The  simj)lest  procedure  is 
some  moditicati(m  of  Burows 
operation.  The  lid  is  everted 
over  the  end  of  a  metal  lid 
spatula  (Fig.  202).  A  horizon- 
tal incision  through  the  con- 
junctiva and  ])assing  com- 
|»letely  through  the  tarsal  jtlate, 
but  not  through  the  skin,  is 
made  ahmg  the  whok  length  of 
the  lid  in  the  sulcus  subtar.salis, 
/.*.,ab()ut2 — :imm.  above  the 
posterior  border  of  the  inter- 
marginal  strip  (Fig.  293).  ("are 
must  be  taken  not  to  wound  the 
l)unctum  or  canaliculus.  The 
outer  end  of  the  strip  may  then 
be  divided  l)v  a  vertical  incision 
through  the  free  edge  of  the  lid,  including  tlic  whole  thickness. 


FULL   SIZS 

Fig.  Sitl.—T-slmpcd  forceps. 
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and  when  cicatriHation  has  occurred  (he  t>d^c  is  turned  sli^ditly 
outwards,  so  that  the  lashes  are  directed  away  from  tlie  eye. 
llela]»ses  are  not  uncommon,  however,  and  the  operation  may 
have  to  be  reiK>ated.  It  is  ,)robably  better  to  keep  the  ed^e 
of  the  lid  e\erted  during  the  process  of  healing  by  nieans  of  a 
spindle-shaped  i)ad  of  oiled  silk  (Fig.  294).  The 
pad  is  kept  in  position  by  sutures  suitably 
ai)plied. 

In  the  .Jaesche-Arlt  operation  the  zone  of 
hair  follicles  is  trans))lanted  to  a  slightly 
higher  po.sition.  The  lid  is  split  from  the 
outer  canthus  to  just  outside  the  jjunctum 
along  the  grey  line  {ridr  ]).  676)  between  the 
lashes  an(l  the  orifices  of  the  Meibomian 
glands.  During  this  procedure  the  globe  is 
})rotected  by  the  spatula  inserted  between  it 
and  the  lid,  or  held  by  a  lid  clamp  (Figs.  29'), 
29(5).  The  incision  extends  between  the  tar- 
sus and    the  orbicularis    for  a  de])th  of  U — 4 

mm.,  so  that  the  zone  containing  the  hair  folli- 
cles is  thoroughly   loo.sened    (Fig.    297).      An 

elliptical  piece  of  skin   is    then  removed  from 

the  lid.     The  lower  incision  extends  through 

the  skin  down  to  the  tarsus  at  a  di.stanceof  I? — 4 

nun.  from  the erlge  of  the  lid  and  parallel  with 

it  for  its  whole   length.     The   middle  part  of 

the  upi>er  incision  is  0 — 8  mm.  from  the  edge 

of  the  lid.     The  elliptical  jnece  of  skin  thus 

marked  out  is  removed,  without  taking    any 

orbicularis.     The    two    skin  incisions  are  then 

sutured.     In   this  manner  the  zone  of  lashes 

is  transplanted  to  a  higher  level.     The  gap  ng 

wound  in  the  intermarginal  strip  may  be  tilled 

in  with-skin  from  that  excised,  or  by  a  Tiersch 

graft  or  a  graft  of   mucous   membrane ;   this 

tends  to  prevent  the  follicles  from  being  drawn  down  again 

when  the  wound  cicatrises.      Care    should    be   taken    not  to 

produce  ectropion  by  removing  too  much  akin. 

Ectropion,  rolling  out  of  the  Ud,  occurs  in  several  forms,  the 

chief  being  spastic,  cicatricial,    senile,    and     paralytic.     The 

......!..      i       i '.  .      .  -.-.-.!-.." 
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cor-jiiiictivitis  cjiuscil  l.y  f.\|)<ismv.  In  severe  eiises  the  e-trneu 
Illiiv   siitl'ei    Ifoni    ililperfecf    closiiic   of    t|ie    |i,ls. 

Sfxisiir  ,rtru/>i',ii  icsiiits  trdiii  l)le|)}iiir(..s|iism  «heti  the  hds 
are  well  supiM.rted  by  the  (_'l(>l>e  jiiul  when  they  are  >h(.rt,  firm, 
and  without  redundant  skin.  It  is  theret'oic  seen  in  children 
and  younf,',|»atif  nts,  and  is  readilv  nidueed  hy  |)hlv(tenular 
conjunctivitis  (rid,  p.  Ki:}).  Mechanical  ectropion  "is  caused 
hy  extreme  proptosis  or'  t  liickeninf^  of  the  conjunctiva,  such  as 
occurs  after  purulent  conjunctivitis  and  trachoma.  In  the 
latter  disease  the  tarsus  is  often  distorted.  Tpper  arul  lower 
lids  are  frecpiently  affected  simultaneouslv. 

Ciailririal  iclnq.u,)!    rt suits  from   destruction   of   the   skin 


"^^MinniMiv\Mv.iu 


Fic.  2!):i.-  -Diiigiain  of  iiukII- 
fii'd  I^iiro« 's  (ipcrutiiiii  fur 
•  iitnipioii. 


Fk;.     :.'!>4. — DiHgiuin    of     niodiKed 
Uiiro\\'.s  opcriitioii  for  tntropion. 


hy  mjury,  burns,  ulcers,  pan^rene,  operations,  &c.     Caries  of 
tlie  orbital   bones  is  a  common  cause  in  children.     Chronic 
conjunctivitis  and  blei)haritis  also  cause  cicatricial  ectropion 
which  IS  increased  by  the  wetting  of  the  skin  with  tears  and 
the  eczema  thereby  induced. 

Sniik  >ctropw»  is  found  only  in  the  lower  lid,  and  is  due 
to  relaxation  of  the  tissues  and  degeneration  of  the  orbicular 
mu.sele  film's.  The  condition  is  increased  bv  the  conjunctiv- 
itis and  epiphora  which  are  .set   up. 

Pn rail/lie  (Hropiov  results  from  the  laxity  of  the  lids  induced 
by  l)aralysis  of  the  orbicularis.     Only  the  lower  lid  is  affected 
the  upiRT  being  kept  in  cotitact,  with  the  globe  by  its  owu 
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Trealvunt. — Ndii-opcratiNc  .reattiu-iit  is  cliiclly  scrvict'jibli- 
in  spastic  cctroiiinii.  Heir  a  wfll-fittiiif;  l)aii(laji«-.  iinlcstt 
ciiiiiiaiiKlicatcd  hy  I'tlicr  factors,  will  often  cure  tlic  displacc- 
micmI.     a  liamlagc  should  also  I)c  applit'd  in  ectropion  paraly- 
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Fig.  2!t5. — Desniurres'  en- 
tropion forceps  for 
right  eye. 


Fi(i.   2itt). — VVilde'B  en- 
tropion forceps. 


ticiiiu,  l)ut  the  condition  is  cured  only  by  restoration  of  the 
innervation.  The  slighter  degrees  of  senile  eetroition  are  also 
amenable  to  non-operative  treatment,  though  it  may  be 
"f'v'-'-'\b'e.  +.0   p.Iit.  the  canaliculus  in  order  to  C'iTft  eninhora. 
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The  patient   sIkhiM  l)e  instructed    nut    to  pull  tlie   lid  down 
when  \vipin^;  the  eve. 

A  larne  variety  of  operations  has  heen  devised  for  ectropion  : 
onlv  tlie  simpler  procedures  will   be  descriU'd. 


Kit!.  2!t7. — I)iiij;riiin  nf  .lutrti  h,.  Ai  It  ..|i(iHti(Mi  fur  ciitropioii. 

Snellen's  sutures  are  indieated  in  some  eases  of  si)astic 
and  senile  ectropion.  In  this  operation  two  loops  of  thread, 
inserted  at  the  junction  of  the  michlle  with  the  inner  and 
o\iter  thirds  of  the  lid,  through  the  ectroi)ionised  conjunctiva, 
are  made  to  holti  the  fornix  in  its  proper  position  (Fig.  '^98). 


Fli:.  298. — Diiigrimi  <if  Snellen '.s  sutures  for  ectrojiiDii. 

A  silk  thread  is  armed  \\  ith  a  needl(>  at  each  end.  One  needle 
is  pa.ssed  in  at  one  of  the  two  sjiots  indieated  at  the  level  of  the 
top  of  the  tarsus,  i.e.,  in  the  position  where  the  fornix  ought 
to  he  The  needle  is  i)asse(i  verticalK  downwards  under  the 
skin  and  brought  out  just  below  the  level  of  the  orbital  margin. 
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Icl  svitli  it.  The  s((«.iid 
manner  at  tlie  junction  of 
the  mid.lle  with  \\u-  other  third  of  th.'  h.l.  The  sutun-s  an- 
then  ti.-<i  over  pieees  of  ruhher  tuhin^  laid  vrlieall.v.  the 
,.,.troi.ionis.-d  h.rnix  h.-in-  thus  .ha«n  down  u.to  its  normal 
Vosition  The  sutiues  ma.v  he  tightened  from  <h.v  to  (h.y  so 
us  to  eause  the  formation  of  ,ieat ri.'.al  f.ands  ah.n^'  then- 
trieks-  this  was  more  .•iTe.tual  in  the  (kysuhen  anlisc]  tu- 
precautions  were  not  ohserve.l.  Th,- eOVct  is  s.-ld.m.  pernut 
nent 


In   i.aralytic  ectro|.ion   hiteral  tarsorrluiphy  may   he  indi- 
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Fu..  :;!•!•. -Diri.i.uTsino.lirw.if.m  <,f  KuliMtso,Miuti,.u  fm-  ,.,tr..,.inn. 

eated  In  this  operation  the  palpehral  ap(-rture  i.s  shortened 
hv  uniting  the  lids  at  the  outer  eanthus.  The  edges  of  the 
upper  and  k.wer  Hds  are  freshened  for  tlie  requisite  distance,  the 
lashes  heing  excined.  The  hds  are  then  sutured  together  asm 
central  tarsorrhaphy  {ride  p.  2:23).  ,       ,     ,  ,.j  ■ 

In  nmnv  cases  of  ectropion,  especially  senile,  the  lower  lid  is 
stretclied"and  elongated.  The  ectropion  may  then  be  cured 
bv  shortening  the  Ud.  A  ^vedge-shal)ed  piece  of  the  lid, 
inchiding  the  whole  thickness,  is  excised  at  the  outer  eanthus^ 
The  edges  of  the  skin  wound  are  then  sutured  together,  and 
similarlv  the  edges  of  the  conjunctival  wound. 

A' more  elegant  method  of  shortening  the  lid  is  Dimmers 
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|>"<c  (.f  c.mjnnctiva  and  laisns  is  rxcisrcl,  flic  a|H-x  of  the 
Iriant;!..  iM.inK  t..«ar,|s  thr  furnix.  Th..  li.i  is  tl...„  .,,|,t  al.mn 
Ih.-  >:tv.v  linr  fn.m  flu-  fiianni..  f.  t|,r  oiii.t  .aiitliMs.    A  trian- 

""'"'■  "'■'''•'  "*  •^'^'"  '-^  '■•■m„v,.,|  at  th it.r  (aiillnis  an.l  I  lie  skin 

i.s  nIhI  ouluanis  so  that   fl„.  .a,.  ,„   th.-  tarsal   ,,|alr  ,s  ,.|os,.,| 

th.'m|,ns,t..|rnKthw.thrniarL'itM.tth.iMlatth.M.ni..r,anthMs 
hrint;  ih'nii<h(|   of  ciha. 

In  th.'  sliL'hl.T  cases  .,f  .icalri.ial  .■.•trfipi..n  th.'  \  \ 
<'|'<'niti.,n  ..f  Wharton  .lon.s  ,s  in.hVat.'d  (Fi^.  :{<•  )  \ 
\-'sha|..',|  in.ision  u,th  th.'  ajM'x  awav  from  th."  h.l  margin 
IS  Mia.h'  thn-Nun  th.'  skn,  th.'  hinhs  of  th.'  N"  cnch.sin.r  th,'. 
••"•atrix.  The  skin  is  I  ,'.1  fm,,,  th,'  nn.h'rK  n.y  tissu.'s  an,l 
i.s  als.,   «,.||    nn,l.'rnHn,-.l   at    th.'   ..,li:,'s.      Th.'    margins  of   th,- 


Ki.i.  .•tllO.      Dm^ra.H  .,f  V      V  „,„rat,on  t.,v  ...-troi,,.  i,. 

in,'isi,.nsar,'.sMt.n'..,l  i»  sn.h  a  tnann.T  that  a  V-sha|.,-,l  .-i.-atrix 
results  :   the  e.l-e  of  th,-  li,l  is  thus  rais,.,l  f.  its  normal  posit  i.,n 

More  extensive  eicatricial  ,lispiacenn-nt  re,,„ir.s  son...  f.,rni 
H  blepharoplastic  ojM-ration,  flaps  c,f  skin  heinj;  tak.-n  from 
the    ch,.ek    or    t,.niporal    reijion.   or  skin    frrafts    e.nplov,-,! 
I^^ieh  such  ease  must  l)e  tr,.ated  on  its  own  merits  and  will 
often  exereise  the  ingenuit\-  of  the  surgeon. 

Symblepharon  {av,'.  with,  tog,-ther,  /3X€,},apov,  evelid)  is 
the  condition  ,.f  adhesion  of  the  lid  to  the  globe  (Fig  301) 
Any  cause  which  produces  rau  surfaces  ujwin  two  opposed  spots 
of  the  palpebral  and  bulbar  conjunctiva  will  lea.l  to  adhesion 
It  the  spots  are  allowe.l  to  r.'main  in  c.ntact  during  the  process 
•-•••^"^-     i-;;v;;i  iriujocs  are   uuuis   irom   heat  or  caustics 
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ulcers,  (liphtlnTia,  .>iMT;itinns,  &c.  I^iukIh  ..f  tihroiix  tissue 
HIT  thus  fdrui.Ml,  strrtcluiiu  l«t\vf.-n  tlir  lid  and  tli<-  i:'  >Im\ 
involviu^i  tin-  coincii  if  this  hiis  also  l.r<ii  injured  'i'he  hands 
may  Im-  narrow,  hut  are  more  fn<|ueiitl\  l>roa<l,  and  nuiy 
extend  itito  the  fornix  so  that  tin-  lid  is  (oiniilelely  adherent 
to  the  eyehall  over  a  e(.nsiderah|e  area  (symhlepharon  Jwh- 
terius).  I{an<ls  liniited  to  the  anterior  j.arts  and  not  involvitiK 
the  fonux  are  called  symhlepharon  anterius  Total  ~\nihlc 
pharoti,  in  which  the  lids  are  compleiely  adlurcnt  toth.  i.'l"he. 

is  rare. 

F'ronounced  adhesions  cause  impairment  of  mohility  <>f  the 

..ye,  .so  that   diplopia   may   he  complained  of.     The  adhesion 

mav  he  so  intimate  that 

it  is  im|>ossihle  to  close 

the    lids   etficiently,  laji- 

ophthalmia,      with      its 

haneful       conse(piences, 

resulting.   There  is  often 

much  distijiurement. 
Tnnlnx  nt.     The   ])re- 

vention    of    symhlepha- 
ron   is    of     the    utmost 

imjM)rtance  (vidr  |»,  4(>.'{), 

When     it      is      already 

pstablishetl        operation 

is       necessary.        Sym- 
hlepharon    anterius     is 

usually  easily  remedied  In  dividing  the  hands  and  preventing 
re-formation  of  adhesions  in  the  manner  already  dcscriln-d. 
When  the  hands  are  broad,  and  especially  if  there  is  symhle- 
pha'-on  posterius,  the  sei)aration  of  the  lid  from  the  glohe  is 
difficult.  There  is  no  guide  to  the  limitations  (,;  sclerotic  and 
tarsus,  and  great  care  has  to  be  exercised  lest  the  globe  be 
]nmctured.  The  prevention  of  re-formati(m  of  adhesions  is 
much  more  difficult,  and  is  successful  only  if  the  raw  sui-faces 
are  covered  with  epithelial  grafts.  These  may  be  either 
conjunctival  or  skin  flaps,  Tiersch  grafts,  or  grafts  of  rabbit's 
or  frog's  mucous  membrane. 

Ankyloblepharon  (dyicvXr],  a  thong,  ^\e<fyapov,  eyelid)  is 
adhesion  of  the  margins  of  the  two  lids.  It  may  Im>  eith(>r  a 
congemtai  condition  or  due  io  uuiun,  sc.     u  may  :;t-  i-iiniu: 
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or  comi)lftc,  aiul  is  often  coinhincd  with  svml)lci)haron.  The 
tmitnuMit  (U-i>cn(ls  i,|„,ii  the  aiiu)unt  of"  symhleiiliamn.  If 
It  IS  vorv  I'Xtciisivc  ()|.ciati()n  may  he  coritraindicati-d.  In 
other  cases  the  lids  are  separated  and  k(  pt  ai)art  (hirimr  the 
heahnir  process.  If  the  adhesion  extends  to  the  anjiie  ("f  the 
hds  the  latter  must  he  covered  with  an  epithelial  gndt,  other- 
wise the  condition   will  recur. 

Blepharophimosis  {i-^\^.{>a,>or.  .'velid,  4>,fx6,^,  a  muzzle) 
IS  the  condition  in  which  the  palpelual  fi.ssure  appears  to  he 
contracted  at  the  outer  canthus.  It  is  really  normal.  l,ut  the 
outer  an^rle  is  oh.scured  l)y  a  vertical  fold  of' skin.  The  latter 
is  due  to  eczematous  contraction  of  the  skin  follr.wing  pro- 
longed epiphora  and  i)lepharospasMi.  Mere  narrowing  of  the 
palpehral  aperture  is  often  called  blepharophimosis.  and  may 
!><•  a  congenital  cmdition  :  it  is  really  a  form  of  ankvlohle- 
phardii. 

The  condition  may  re(piire  no  treatment.  di.sapi)earing 
spontaneou.sly  after  the  inflammation  has  subsided.  In 
other  ca.ses  canthoplasty  is  indicated. 

Lagophthalmia  (\a7wv,  a  liare)  is  the  condition  of  incom- 
|)lete  closure  of  the  i)alpehral  apeiture  when  the  eves  are  shut. 
It  may  he  due  to  narrowing  of  the  lids  from  cicatrisation  or 
eongi-nital  deformity,  ectropion,  paralysis  of  the  orbicularis, 
projttosis  due  to  exophthalmic  goitre,  orbital  tunior.r,  &c. 
or  to  laxit\-<)f  th.'  tissues  and  absence  of  reflex  bl.nking  in 
people  who  are  extremely  ill  or  moiibund.  Owing  to  exposure 
the  <'ornea  becomes  epidermoid  (xerosis  cornea')  or  keratitis 
sets  in.  The  treatment  is  that  of  keratitis  e  lagophthalmo 
('/•'•■)• 

Ptosis  (Trl-meiv,  to  fall)  is  the  term  given  to  droo])ing  of  the 
upper  lid,  due  to  paralysis  or  defective  development  of  the 
levator  palpebra'  supi^rioris.  ['tosis  may  also  be  cau.sed  by 
thickening  and  incna.sed  weight  of  the  lid  (rvfc  p.  .^TOi.  The 
condition  may  be  unilateral  or  bilateral,  partial  or  complete. 
In  the  higher  degrees  the  lid  hangs  down,  covering  the  pupil 
more  or  les.s  completely,  interfering  with  vision.  An  attempt 
IS  made  to  countciact  the  effect  by  overaction  of  the  frcntalis 
an.l  by  throwinir  l)ack  the  head,  the  eyes  Wmg  pulled  doATO- 
wards  by  the  inferior  recti.  A  very  characteristic  attitude  is 
thus  a<lopted.  Forced  contraction  of  the  frontalis  causes  the 
eyebrous  to  be  raised  and  throws  the-  skin  (.f  the  forehead  int,n 
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WTinklos.  Partial  ptosis  may  lx»  niasiied  by  this  means,  but 
becomes  manifest  if  the  ])atient  is  asked  to  look  up  while  the 
eyebrows  are  fixed  by  firm  i)ressure  with  the  linj^'ers  against 
the  bone. 

Ptosis  may  be  congenital  or  acquired.  The  congenita! 
form  is  usually,  but  not  invariably,  bilateral,  and  is  due  in  most 
cases  to  defective  development  of  the  muscles.  Some  cases 
have  been  proved  to  be  caused  by  maldevelopment  of  the  third 
nucleus.  The  condition  is  not  infretjuently  hereditary. 
There  is  nearly  always  defect  in  the  upward  movement  of  the 
eyes,  due  partly  to  absence  of  the  posterior  insertion  of  the 
levator  into  the  fornix  (vuh  ]).  577),  l)artly  to  coincident 
maldevelopment  or  defective  innervation  of  the  superior  rectus. 
It  may  be  ])ointed  out  here  that  defective  ujjward  move- 
ment of  the  eyes  is  the  commonest  congenital  defect  of 
bilaterally  associated  extrinsic  mu.scles. 

Acquired  ptosis  is  usually  unilateral.  It  may  be  part  of  the 
sym])to]n-complex  of  paresis  or  paralysis  of  the  whole  of  the 
third  nerve,  ()r  may  be  due  to  paresis  or  paralysis  of  the 
branch  sujjplying  the  levator.  Isolated  ptosis  without  other 
signs  of  oculomotor  paralysis  may  result  from  disease  of  upper 
le\'el  centres  (cerebral  ptosis).  Acquired  ptosis  may  also  be 
du«>  to  direct  injury  of  the  muscle  or  its  nerve  supply,  as  by 
wounds,  fractures,  &c.  Mechanical  ])tosis  is  due  to  deformity 
and  increased  weight  of  the  lid  brought  about  by  trachoma, 
tumours,  &c.  :  it  also  fx-curs  from  lack  of  su])])ort  in  phthisis 
bulbi,  anophthalmia,  &c.  Bilateral  ptosis  may  occiu'  in  the 
acquired  foiin,  notably  as  i)art  of  the  syndrome  of  myasthenia 
gravis. 

The  amount  of  jitosis  sometimes  alters  with  the  position 
of  the  glolx,  attaining  its  highest  ])itch  in  abduction  of  the 
eye,  its  least  in  adflnction  f)r  attempted  adduction.  Occasion- 
ally in  both  the  congenital  and  acquired  forms  the  lid  rises 
when  the  jaw  is  moved,  as  in  mastication,  though  it  remains 
innnobile  when  an  attempt  is  made  to  look  ui)wards  (ilrh'  j). 
525).  This  is  an  examf)le  of  synkinesis  or  associated  move- 
ment. 

Tnatnunt. — In  cases  of  paralysi.-;  of  the  third  nerve  treat- 
ment must  1k>  directed  to  removal  of  the  cause.  Th(>  fact  that 
this  nerve  is  so  frequently  affected  in  sy])hilis  nuist  be  borne  in 
iTiind  :    these  CHses  resound  to  treatment  l>etter  than  others, 
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Til  oases  of  incurable  i)aralysis  and  incongenital  and  mechanical 
ptosis  tlie  deforniitv  can  be  removed  only  by  oi)eration.  In 
complete  paralysis  of  the  third  nerve  (operation  is  usualiy 
contiiiindicated  on  account  of  th<'  abduction  f)f  the  eye.  If 
the  lid  is  raised  in  these  cases  the  di|)lopia  becomes  manifest  ; 
simultaneous  advancement  of  the  internal  rectus  may  diminish 
the  dij)lopia  and  the  deformity,  but  is  unsatisfactory  and 
unlikely  to  give  a  i)ermanent  result. 

()|)eriitions  for  ptosis  ameliorate  the  condition  but  seldom 
give  |x>rmanent  results.     In  slight  ca.ses  e.xcisi(»n  of  an  elliptical 


Fig.  :ill:.'. — Dirttrnim  of  Hcss's  oppnitiori  for  ptosis. 

area  of  skin,  with  or  without  excision  of  the  underlying  fibres 
of  the  orbicularis,  improves  the  appearance  temporarily. 

Of  the  many  <)i)erations  which  havt"  been  devised  for  the 
moro  s(>vere  ca.ses  Hess's  operation  is  the  best  (Fig.  3(  2).  It 
may  Ix-  ]ierfortned  under  local  ana'.sthcsia  l)y  subcutaneous 
injections  of  nox ocain.  The  eyebrow  is  shaved.  An  incision 
is  made  in  the  line  of  the  eyebrow  for  i-f)  cm.  The  skin  of  the 
lid  is  th(>n  unfl.rmined  through  this  incision  so  that  it  is  com- 
pletely separated  fiom  the  orbicularis  and  tarsus  oxer  its  whole 
area.  Three  silk  sutures  ar(>  then  inserted.  Each  suture  is 
armed  with  two  half-curved  needles.  The  first  needle  is 
iu.s(>rted  a  littl-  to  (me  side  of  the  middle  line  <,f  the  lid  at  a 

iJoint  .")  (ir  ()  mm    IVmii  tlii-  in.'inrin  /.f  tlw.  i;,i       r»  ;..  ...,....,.,i  

^ '  •■  !'~  i*tv--*-»j  up- 
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wards  throuph  the  <.rl)ioularis  iintcrior  to  the  tarsus,  and  is 
l)r(.u^ht  out  throu^d.  thi"  frontalis  about  4  or  f)  mm.  aha>r  the 
incision  in  th.-  cvehrovv,  Tho  othc-r  luodio  on  the  same  suture 
is  inseite<i  a  little  to  the  other  side  of  the  middle  line  of  the 
lid  at  the  same  distance  from  the  lid  margin  and  is  carried 
ui)  parallel  to  the  first  and  brought  out  in  the  same  manner. 
The  other  two  sutures  are  in.serted  in  exactly  the  same  manner 
„n  each  side  of  the  first.  On  pulling  the  sutures  upwards  the 
skin  of  the  lid  is  thrown  into  a  fold  which  corresponds  with  the 
m)rmal  fold  at  the  upper  margin  of  the  orbit.  In  this  manner 
the  lid  is  raised  the  requisite  amount :  care  must  be  taken 
that  it  is  not  raised  too  much,  otherwise  lagophthalmia  will 
result.  The  effect  i)roduced  at  the  time  of  operation  should 
be  slic^htlv  in  excess  of  tlie  desired  permanent  effect.  The 
incision  in  the  evebrow  is  sutured,  and  then  the  lid  sutures 
aie  tied  round  small  iiieces  of  rubber  tubing,  ap])lied  vertically 
to  the  forehead.  The  sutures  may  be  tightened  or  loosened  if 
necessary,  during  the  first  few  days.  They  are  removed  after 
ti-n  days  or  a  fortnight. 

Injuries  ok  thk  Lids. 
Injuries  of  the  most  ^aI■ious  kimls-^ontusions,  wounds, 
burns  &c.— are  verv  common.  They  must  be  treated  upon 
ueneral  principles,  but  special  attention  must  be  directed  to 
Hiree  points^! I)  wounds  of  the  skin  of  the  lids,  (2)  injury  of 
the  bones  of  the  orbit,   (3)  injury  of  tlie  eyeball. 

Wounds  in  the  direction  of  the  fibres  of  the  orbicularis  gape 
little  and  heal  without  eonspicuou.s  scarring  ;  hence  surgical 
wounds  should  be  made  in  this  dnection  as  far  as  j-ossible. 
^'ertical  wounds  gape,  cause  disHguring  cicatrices,  and  often 
lead  to  ectropion,  or  other  distortion,  especially  if  there  is 
adhesion  to  the  subjacent  bone.  Tlie  worst  wounds  are  such 
as  sever  the  lid  verticallv  in  its  whole  thickness.  If  they  do 
not  unite  bv  first  intention  a  notch  (traumatic  coloboma)  is 
left  in  the  lid  margin,  and  disfigurement,  |agoi)hthalmia,  and 
epiphora  result.  Wrtical  woun.ls  severing  the  canaliculus 
ifHiuire  special  care. 

Injury  to  the  bones  of  the  orbit  may  affect  the  orbital 
margin  or  deei.er  i.arts.  Fractures  involving  the  margin 
mav  be  diagnosed  1)V  can-ful  palpati.jii  unevenness,  crepita- 
.;. .;.    ....       i.v.w.fM!...^  ..f  til-  walls  of  the  orl)it  often  manifest 
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thcmsclvra  hy  cmp/ii/.s,  ma.  ft  is  due  to  cominiinication  ui  the 
.siihcutaiicoti.s  tissues  with  the  nasal  air  sinuses,  air  1  einj;  forced 
into  the  tissues  on  J)i()\vinii  the  nose,  sneezinj.',  straining,  or 
eongliing.  There  is  great  swelhng,  ^itli  a  peenliar  soft  crepita- 
tion on  palpation.  Fracture  of  the  orbital  hones  mav  he 
followed  by  retraction  of  the  glohe  (traumatic  enophthalnios), 
or  may  he  part  of  a  tnoiv  serious  fractuic  of  the  hase  of  the 
skuM.  In  the  latter  event  the  optic  foramen  is  often  involved, 
causing  laceration  or  com|)rcssi()n  of  the  optic  nerve  (ride  p. 
374). 

Injuries  involving  the  globe  require  special  care  both  in 
diagnosis  and  treatment.  In  every  case  of  injurv  of  the  lids 
the  eyeball  must  be  very  carefully  examined.  Palpation  will 
usually  demon.strate  considerable  reductio.  "  intraocular 
pressure  if  the  (ye  is  injured  ;  it  indicates  ruj.  .  ,>^  the  globe. 
Inspection  may  be  ditHcult  on  account  of  excensive  swelling 
and  ecchymosis.  In  such  ea.ses  the  eye  mu.st  be  examined  at 
all  costs,  the  lids  being  separated  by  Desmarres'  ivtractors*, 
under  an  ana'sthetic  if  nece.s.sary. 

Contusions  are  often  more  ala.niing  in  ai)pearance  than 
in  reality.  There  is  givat  swelling  and  ecchvmosis  both  in  the 
hds  and  conjunctiva.  In  all  cases  a  guanleii  progn.isis  should 
l)e  given,  for  it  may  k'  imiiossibh"  to  determine  the  full  extent 
of  the  injury  to  the  orbit  (rule  p.  G27),  or  the  (>ye  {ruh'  p.  403). 

Tnalmnil.-  Simi)le  contusions  with  ecchymosis  ie(piire 
only  cold  compres,ses  :  a  simjile  Ixiric  lotion'  is  ordered  for 
cleansing  the  conjunctival  sac,  and  boric  ointment  to  i)revcnt 
the  lids  from  sticking  together. 

Fin|)hysema  should  be  treat<>d  with  a  ])re.ssure  bandage,  and 
all  straining,  blowing  of  the  nose,  and  so  on,  must  be  avoided.     - 

Wounds  must  be  thoroughly  cleansed  with  an  antiseptic 
lotion  and  brought  together  by  sutures.  In  wounds  involving 
the  canaliculus  the  inner  cut  end  must  be  searched  for,  and  the 
canaliculus  slit  up  (ri,h  p.  008).  If  this  is  not  done  before 
cicatrisation  has  occurred  epiphora  will  folh.w,  and  it  will  lie 
extremely  dilhcult  to  obtain  an  entry  into  the  canaliculus  in 
order  to  slit  it  up.  Lacerated  wounds  are  likely  to  leave 
ugly  .-^cars  and  deformity  of  the  lids  :  t!""sc  must  be  treated 
by  plastir.  operation  (ri,l,  p.  5S(),  &c.).  If  suppuration  occurs 
the  ab.H<-c.<s  uni.st    be  opened  and   treated  on  general  sunucal 
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Benign  tximours  int'ludc  xaiitliolasiiia,  iiiolliif^cuiii,  warts. 
najviis,  angioma,  and  Ktlicr  tuinoins  common  to  the  sKin  and 
cutant'ourt  glands. 

XiDithdmwd  (!^av6w,  yollow,  eXuTfia,  a  ])latc)or  xanthoma 
is  a  slightly  raised  yellow  ])la(jue.  most  commonly  foimd  in  the 
upper  and  lower  lids  near  the  inner  eanthus.  and  often  sym- 
motrieal  in  the  two  lids  and  in  the  two  eyes.  The  })la(|nes  are 
most  pommon  in  elderly  women.  They  grow  slowly,  and 
only  recpiire  treatment  on  account  of  the  (listignrem>'nt  pro- 
duced. They  may  Ik-  removed  after  sulicutaricnus  injection 
of  novocain,  or  destroyed  by  electrolysis  or  radium, 

Mulluj^cum  r<>i)l(i(ji<isir)n  is  a  small  whit(>  u.nhilicated  tumour, 
generally  multi])le.  A  substance  resemliling  sehum  I'an  he 
squeezed  out  of  it.  Kach  ti  inour  should  he  scpicezed  out 
after  incision  and  the  interior  touched  with  solid  silver  nitrate 
.stick. 

NcertLS  or  mole,  usually  |)igmented,  may  occur  on  the  lids,;,/ 
generally  affecting  the  margin  and  involving  both  skin  and' 
conjunetiva.  Two  are  often  symmetrically  situated  on  the 
Uds  of  the  same  eye.  nidicating  their  origin  at  a  time  when  the 
lids  were  still  united.  The  niicroscojucal  ai)])earance  is  char- 
acteristic, consisting  of  ""  na'vus  cells,"  often  arranged  in  an 
alveolar  manner.  The  growths  nuiy  take  on  malignant  \m,- 
liferation. 

Hivttuir(jii  ma.  often  also  called  nievus,  occurs  in  two  forms 
^telaTigiectasis  and  cavernous  ha'mangioma.  Th(>  former 
are  bright  red  or  port -wine  coloured  spots  composed  of  dilated 
cai)illarieH.  The  latter  eoTisist  of  dilated  and  anastomising 
venous  s[)aces  lying  in  the  subcutaneous  tissue  having  all  the 
characteristics  of  erectile  tissue  :  they  are  luit  infrecjucntly 
strictly  localised  as  if  partially  encajsuled.  They  aj)])ear 
bh'.ish  when  seen  thiough  the  skin  and  form  a  swelling  which 
increases  in  size  on  crying,  lowering  Ihe  head,  &c.  Cavernous 
ha'mangi  )mata  ire  rarely  seen  in  adults,  partly  due  to  the  fact 
that  they  are  generally  tii'ated  in  early  life,  l)ut  possibly  due  to 
spontaneous  atrophy  of  the  growth  and  thickening  of  the  skin. 

Telangiectases  may  be  excised  if  small.  If  larger  they 
may  be  cauteris<>d  wiUi  the  galvano-cautery  ;    only  a  small 
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n-pcatod.  ElcctroIvHis  cr  carbonic  acid  snow  may  also  ho 
usu!.  ("avcrnoiis  lui'maiiiiioniata  may  lie  excised,  jircferablv 
from  the Cf)njnnctival  surface,  if  Hm-dl.  Iflarj,'er  they  inav  be 
treated  !)y  electrolysis.  It  is  a  pood  plan  to  use  clectrolvsiH 
for  a  time  until  the  tumour  is  consolidated  with  fibrous  tissue, 
and  then  to  excise  the  mass. 

Li/nipha)igi()7na  occurs  rarely  in  the  lids. 

Malignant  Tumoiirs  include  carcinomnta  anrj  sarcomata, 
the  former  Ix'inp  much  the  more  common.  Epitlidiomata 
sliow  a  preference  for  spots  wlierc  the  character  of  tlic  epithe- 
lium changes:  they  thei'efore  commence  i.'eneiallv  at  the 
edges  of  the  lids.  The  patients  are  elderly  :  the  picauricular 
gland  may  be  enlarged,  or  if  the  growth  is  near  the  inner 
c.'.nthus,  the  submaxillary  lymphatic  glands.  Anv  of  the 
glands  of  the  lid  may  in  rare  instances  undirgo  carcin(unat()us 
])rolifei'ation. 

The  commonest  malignant  epithelial  growth  is  the  so-call(>d 
rodent  ulcer,  which  sliows  a  predilection  foi'  the  inner  canthus. 
It  commences  as  a  small  pimple  which  ulcerates.  If  the  scab 
is  removed  it  is  found  that  the  edges  are  rai.sed  and  indurated. 
The  ulcer  spreads  very  slowly,  the  ei)ithelial  growth  extending 
under  the  skin  in  all  directions  and  penetrating  deeply.  The 
surrounding  structuies  are  gradually  destroyed  :  lids,  <  rbit, 
and  bones  are  invach^d.  The  growth  is  only  locally  malignant 
and  ])robably  oiiginates  in  the  accessory  epithelial  structures 
of  the  skin — hair  follicles  and  glands.  The  lymphatic  glands 
are  not  affected.  Rodent  ulcer  rarely  occurs  before  forty 
years  of  age,  and  the  rate  of  growth  is  of  the  order  of  years. 

Sarcoma  is  rare  :  it  may  be  round  or  spindle-celled,  pig- 
mented or  non-pigmented.  Round-cellcfl  growths,  variously 
described  as  lymphoma,  lym])h(!sarcoma,  pseudo-leiika'mic 
tumours.  &c.,  sometimes  affect  lioth  orbits  and  all  four  lids 
causing  symmetrical  ptoptosis.  Occasionally  the  ])aticnts 
shon-  Ijlood  changes  as  in  IcnkaMuia,  but  these  are  usually 
absent.  The  growth  is  slow  but  continuous,  and  theey(>s  are 
lost  from  lagophthaltnia.  The  malignant  growths  springing 
from   na'vi  are  usually  called   sarcomata. 

Tnatimnt.  —  Epithelioma  and  sarcoma  must  be  thoroughly 
extirpated  at  all  costs,  even  if  it  involves  excisif)n  of  the  globe 
or  exenteration  of  the  orbit.  Rodent  ulcer,  if  small,  should 
ijc  excised,  or  destroyiHi  by  carbon  diuxidc  snow.     If  larger 
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it  is  wise  to  treat  it  with  radium  or  X-rays  for  a  time.  Con- 
Hidorable  iiuprovcmcnt,  and  even  cure,  has  been  reported  as 
the  result  of  this  treatment,  but  it  is  wise  always  to  excise  the 
remnants  In  the  later  stages  extensive  plastic  ojierations 
may  have  to  be  performed  to  ])rotect  the  eyeball.  When  this 
becomes  imjiossible  the  eye  must  be  excised  and  tlie  morbic'. 
tissues  freely  removed. 


CONGENIT.^I.    AbNORMAMTIKS    OF    THE    LiDS. 

Symbh-i)haron,  ankylobk  ]iharon,  ectif)))ion,  entropion  and 
trichiasis  occur  occasio;ially  as  congenital  malf()rmation8. 
Ptosis  is  a  fairly  common  congenital  defect. 

Distichiasis  (^k,  double,  (ni\os\  a  row)  is  a  rare  con- 
dition in  which  thirc  arc  two  (i  niplcte  rows  of  cilia,  often  in 
all  four  lids.  The  ]K)stcrior  row  rejjlaccs  the  Meibomian 
glands  :    it  causes  trouble  by  rubbing  against  the  cornea. 

Coloboma  of  the  lid  is  a  notch  in  the  edge  of  the  lid.  The 
gaj)  is  usually  situated  to  the  iniu  r  sitle  of  the  middle  line, 
generally  affecting  the  upper  liil.  Two  or  more  defects  may 
occur  in  the  same  lid.  Sonutinus  a  biidge  of  .skin  links  the 
coloboma  to  the  globe,  or  tht  re  is  a  deimoid  astride  the  limbus 
at  the  site  of  the  coloboma.  There  are  often  other  congenital 
defects  of  the  eye  or  othi  r  j'aits  of  the  body,  e.j.,  coloboma  of 
the  iris,  accessory  auricUs,  &c.  Some  cases  are  due  to  incom- 
plete closure  of  the  fa>ti  1  facial  cleft,  others  ]irobably  to 
pressure  of  amniotic  bands.  Occasionally  there  is  a  notch  at 
the  outer  part  of  the  lowv-r  lid,  as.scu-iated  with  maldcvcloi)- 
ment  of  the  malar  bone. 

Cryptophthalmia  (/cpi-rrov.  hidden)  is  a  very  -..^m^  con- 
dition in  which  there  is  total  ankylo-  and  .sym-  blcpharon, 
as,sociated  with  abnormality  of  the  eye  and  often  of  the  orbit. 
The  ."kin  passes  contiiniously  from  the  brow  over  the  eye  to 
the  cheek. 

Microblepharon  is  the  condition  in  which  the  lids  are 
abnormally  small.  They  may  be  absent — ahlcplutn^v .  These 
conditions  usually  occur  only  in  cases  of  microi)hthalmia,  or 
congenitally  small  eyes. 

Epicanthus  is  a  semilunar  fold  of  skin,  situated  at  and 
sometimes  covering  the  inner  canthus.  It  is  usually  bilateral, 
the  ey(>s  are  far  apart,  and  tiu'  biidge  of  the  nose  is  liat.     It 
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may  (lisappcar  as  the  nose  dcvcloijs.  It  is  normal  in  Mnn- 
l^'olian  races. 

Elephantiasis   neuromatodes   «.i    plexiform  neuroma 

may  atTcct  llic  lids  and  i.rliit.  In  all  cases  the  temjioral  re<:i(in 
is  also  aiTected.  The  swollen  lid  and  temjioral  region  form  a 
characteristic  picture.  The  hypertrojihied  nerves  can  he  felt 
throiiLdi  the  skin  as  hard  cords  or  kiiohs.  The  nerve  fibres 
arc  little  chaniicd,  the  hyperplasia  affect  inu  the  endo-  and  peri- 
nemiiim.  In  several  cases  the  eiliar\  nerves  have  been 
foimil  affected,  both  outside  ,ind  inside  the  jilobe,  and  in  som(- 
ea.ses  the  eye  has  been  biiphthalmic.  Operative  measures  are 
f.eldom  satisfactorv. 


(  IIAITKi;     XXXIl. 


DISKASKS    OF   THE    LA(l<VAlAI,    A  I'I'AKA  ITS. 

Anatomy  and  Physiology.  Tlic  lacn  iinil  apparatus 
consists  oi  tlic  hicTvinal  jzlaiids  and  the  lacrvmal  passages. 

Tlif  l(irr//>n<il  (/hiitiis  of  cad!  cvc  consist  of  the  superior  or 
orbital  jiiand,  tlic  inferior  or  ])alpcl)ral  jilaiul,  and  tJic  accessory 
lacrvmal  jilands  or  Krau-ies  glands.  All  are  serou.s  acinous 
glands,  scarcely  distinguishable,  microscopically,  from  serous 
salivarv  glands,  with  which  they  are  morphologically  identical. 
The  superior  gland,  al)out  the  size  of  a  small  almond,  is  situated 
in  the  lacrymal  fos.sa  at  the  outer  |)art  of  the  orbital  plate  of  the 
frontal  bone.  Ten  or  twelve  lacrifmal  duct'i  pass  from  it  to 
open  upon  tlie  surface  of  the  conjunctiva  at  the  outer  part 
of  the  ui)i)er  fornix.  The  inferior  gland  ccmsists  of  only  one 
or  two  lobules  situated  upon  fhe  course  of  the  ducts  of  the 
superior  portion.  It  can  be  seen  w  hen  the  eye  looks  down  and 
in  after  the  upjK'r  lid  has  been  everted.  The  accessory  or 
Krausc's  glands  are  microscopic  acini,  lying  below  the  surface 
between  the  fornix  and  the  edge  of  the  tarsus.  There  are 
about  forty-two  in  th<'  piH-r,  six  to  eight  in  the  lower,  fornix. 
The  ducts  of  numerous  acini  unite  to  form  a  larger  duct  which 
op<'ns  on  to  the  fo.  lix. 

The  lacrvmal  passages  consist  of  the  ])uncta  lacryinalia, 
the  canaliculi,  the  lacrymal  sac,  and  the  nasal  duct  (Fig.  3(\'{). 
The  }iuncUt  lacri/Tiifdia  lie  near  the  posterior  border  of  the  free 
margin  of  the  lid  about  (5  mm.  from  the  iinier  canthus.  Kach 
lid  has  one  punctum  and  one  canaliculus.  The  punctiim  is 
situated  upon  a  slight  elevation,  larger  in  elderl_\  peojtle,  the 
]ia|)illa  lacrymalis.  As  already  mentioned,  this  is  visible 
under   normal   circumstances  only   when   the   lid    is  slightly 

!■-. ;:  Li".i  [!  ;:.-:   j-.  .-;-  ;.       i  :iv  T.nr-{ntC-i:--  j-^t-—  -  .• j 

to/he  lacrymal  sac.     ft  is  first  directed  vertically  for  a'oout 
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1  to  2  intii.,  tlicri  li.iti/.mit  ill\  tor  C.  to  7  luiii.  Ilic  carmliculi 
usually  <.|)cii  s(|Mnit(ly  tliroui,'li  the  outer  wall  of  the  lacrvmal 
sac.  Till-  Inrri/iti'il  sue  lies  in  tlw  lacrvmal  fossa  fonncil  hv 
the  lacrvmal  Imhic.  When  (lislcrKli'd  it  is  ahout  l."i  tnm.  loii<; 
vertically,  and  .">  to  (i  min.  wide.  The  fundus  extends  sli^'htlv 
al)ove  the  level  of  the  inner  tarsal  lii^auieiit.  The  sac  is  sur- 
rounded \>y  lihres  of  the  orl)icularis.  The  lower  end  narrows 
as  it  opens  into  the  nasal  du(^t.  The  nii.s„l  dun,  varyiii<r  much 
in  size  {VI  to  24  mm.  lonu'.  :{  to  ti  tnm  in  diameter)  pas.ses 
downwards  an<l  slii;|,t|y  ontwanls  and  l.ackwards,  hounded 
l)y  the  superior'  maxilla  and  inferior  turbinate,  to  open  at  the 
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anterior  |<art  of  the  outer  wall  of  the  iiife  :  -r  nu'atus  of  the 
nose.  The  line  of  the  duct  is  ^'iven  l)y  a  ,  -int  just  outside 
the  inner  eanthus  and  the  groove  hot  ween  the  ala  of  the  nose 
and  the  cheek.  The  upj)er  end  of  the  nasal  duct  is  the  narrow- 
est part.  Tlie  eanaliculi  are  lined  hy  stratified  epithelium,  the 
laerymal  sac  and  nasal  duct  hy  columnar  epithelium,  lying 
upon  a  corium  which  contains  u.  venous  |)lexus.  The  mucous 
linin;,'  forms  an  imperfect  valve  at  the  orifice  into  the  nose. 

The  litcriitmU  .sicr.liou  is  a  (slightly  alkaline  fluid  containing 
sodium  chloride  as  its  chief  constituent.  The  ordinary  amount 
secret(>d  is  just  suthcient  to  moisten  th.e  eveh;'.!!  ;>.nd  \h  IcM. 
by  evaporation.     Only    under  reflex    iiritation,    iisychical   or 
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IHTiplicnil,  is  ail  excess  secreted,  and  this  is  for('e<l  iiito  he 
liuiyiiiiil  sac  and  through  the  nasal  duct  into  tlie  nose  during 
the  act  (if  winiiint;,  when  the  tihres  of  the  orhiciihiris  co'.laet 
aionnd  the  sac.  It  must  lie  renieinhered  tfiat  xei<>>i.s  i'  Iry- 
ncNS  of  the  conjunctiva  docs  not  result  fioni  cxtir|iati'  u  of  the 
sii|)ciior  and  inferior  lacrvnial  glands,  the  nioisteni.,i:  of  tlie 
conjunctiva  hy  Krause  s  ^hmds  and  its  own  nuicons  celi ,  neinji 
snlli<ieiit  to  iireveiit  it.  /'( /•  nuitni,  epiphora  does  not  n  snit 
fioni  extirpation  of  the  laciynial  sac.  except  in  tfie  presetwe 
of  psychical  or  pt  riplit  ral  stimuli  to  increased  secretion,  i' 
is  po.ssihie  that  the  tears  have  some  slight  ant  isejitic  projiert ics. 

DisK.Asivs  (»K   rni-:   L.\(  kv.m.m.  (Ji.and. 

Diseases  of  the  lacivmal  f;lan(I  arc  raic.  Ihicri/o-diiniill.'t 
occurs  occasionally,  wsnally  K"i"W  ">i  '•'  suppuration.  Tulx-rele 
also  occurs  here.  A  permanent  f'ftiiUt  nuiy  result  from 
rupture  of  an  ahscess  in  the  f,'land.  Spontaneous  and  trau- 
matic' il>-<lt)C(iti(i)i  of  the  irland  have  In-en  descrihed,  a  swelling 
hciiiK  formed  un(h'r  the  outer  part  of  the  upper  lid. 

/)(ic,i/ii/)s  i,s  a  cystic  swelling  in  the  upper  fornix,  due  to 
ret'Tition  of  secretion  owing  to  blockage  of  one  of  the  lacrynial 
ducts.  It  can  only  he  distinguished  from  retention  cysts  of 
Kiauses  glands   hv   its  position. 

T inti  III >•■'<  of  the  lacrvmal  gland  show  a  very  marked  resem- 
lilance  to  tho.se  of  the  parotid.  Mixed  tiunours,  in  reality 
endotheliomata.  containing  cartilage,  myxomatous  material, 
&c..  arc  the  connnonest  form.  Careinomata  and  sarcomata 
are  very  rare. 

All  conditions  which  cause  swelling  of  the  gland  may  lead 
to  impairment  of  movement  of  the  eye.  The  globe  is  pushed 
downwards  and  inwards  :  movement  outwards,  and  especially 
outwards  and  upwards,  is  limited.  There  may  be  some  ))ro|)- 
tosis. 

The  rare  diseases   mentioned  above  must   be  treated  on 
general  principles. 

DlSEASE.S    OF   TUE    LaCRYMAL   PASSAGES. 

Eversion  of  the  lower  punctum  occurs  from  laxity  of  the 
lids  m  old  age,  from  chronic  conjunctivitis,  blepharitis,  and 
;::;y  ;a:::;i-  :c;;;:ir:;;  it;  ;-ri;:;j;:t;!:  ^;;.^.  ;.      it  v^unt-s  rp-pflviu,  -uit;;; 

in  turn  aggravates  the  condition  {viiJU"  p.  589). 
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I  nni.n.nl        |„    .|,.|„    ,,,,s,.s.    ..sprciallN     IM    ..l.|    |„.„|,|,.      tho 
.■v..isi,.n  max    Im-  Mim.irr.lK   .•..uht.T.u.tr.l  l,v  .n.-.kiuK  a    sinall 

scar    HI    thr    tnniix    j„st     Im.|,|,„I    an.!    l.,l,.U     fhr    |lnsl(io„    nf     the 

l"""'"";i.  'I'liis  ,s  iMst  ,|,m.-  «itii  the  actual  cai.tcrv.  a  fairly 
-lcc|.  ■iiittcr  l.cin-  tiiadc.  As  t  Iw 'cicatricial 
tiNMir  (oiitracts  the  initictiiin  is  pulled  iri- 
uards   tuvvaids   the  cvc. 

It    this     i.n.c.'diirc    fails     the    canaliculus 
sh.Mild  I.e  sht  ii|i  or   a    radical  ()|)erati(.ri    for 
ectro|.ioti  perforiiK  d.      In  the  fornu-r  case  the 
L'tratcKt     care    must    I.e    exercised    that     the 
canaliculus  is  slit  on  ii  >  posterior  uall.  so  that 
the  open  duct  will    lie  against    the  ^lol.e.      It 
is    not     necessary,    nor    advisaMe,     in   these 
cases  to  slit  the  canaliculus  eoiT-.letcIv  into 
the  sac.    hut    it    must    he  incised        far  as    is 
nece.s.sary  to   hrin^c   the   slit    part    in  contact 
with    the   eye. 

Slitti/Kj  l/ir  loin  /nnin/iriihi.s  is  performed  as 
follows.      Instruments  reipiired  :   Xettleships 
<lilator   (i-      :{(  4;,    -  .'..laliculus  knife.       The 
he.st  form  oi  caimlicuilus  knife   is  the  modifi- 
cation of  VVelx^r's  in  which  the   jirolie  point 
is  straijiht,    not    cur\ed    forwards    as  in  the 
original     instrument    (Fig.     ;}(-)).       The    eye 
should  he  cocained,  though  this  will  not  elimi- 
nate all  pain.    The  surgeon  stands  behind  the 
patient.      Fn  operating  upon  the    right   side 
he  everts    the   lower  lid  with  his  left  thumb. 
With  the  right  hand   he  inserts  the   ])oint  of 
Xettle.ship's  dilator  into  the  jjunetuin,  pass- 
ing it  directly  downwards  as  far  as  it  will  go 
easily,  then  rotating  it  outwards  and  pushing 
It    inwards    along    the   canaliculus.      In  this 
manner  the  punctmn  is  dilated.     The  knife  is 
then  taken  and  the  probe  point  is  passed  into 
the  punetuni  m  the  same  manner,  first  downwards,  then  inwards 
1  he  back  of  th(>  knife  is  directed  forwards  and  slightly  down- 
wards.     In  thi     manner,  as  the  knife  is  pushed  inward    the 
posterior  wall  of  the  canaliculus  is  incised.     In  bad  e.-j-s  of 
e  version  or  wlun  it  is  desired  to  slit  the  canaliculus  conipletely 
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into  fhf  s.ic  it  is  Mcccssiiiv  tn  rulati-  tln'  h.iiiillo 
(if  the  knife  u|)V\ar(ls  und  tnwiuils  llir  imsi'  as 
sdiiii  a:<  tli<-  innbc  |>iiint  is  st(i|i|M'<|  l(\  tin- 
liicrviiiai  lioiic.  While  this  rnariiiiiv  II'  is  Imimi.' 
Iierforiiieil  the  li<l  is  ke|)t.  stretcheil  c nit \\ aids, 
so  that  tlie  \vall  nf  the  duct  is  ki'|it  taut  a^'iiiiist 
the  ediie  of  the  knife.  < 'are  must.  Ik-  taken 
that  the  ed;,'e  of  the  knife,  which  is  directed 
towards  the  tdohe,  does  not  injure  the  e\e, 
tliouL'li  there  is  httle  daii^'er  of  s"cli  an  accident. 
A  Stillinj;'s  knife  (FiL'.  ."{<'•>)  is  useful  for  coiu|p1c- 
fin^'  the  incision  into  tlu'  sac. 

A  |irol)e  should  lie  passed  alont.'  the  incised 
canaliculus  on  the  dav  following  the  o|ieration, 
and  occasionailv  on  succeedini;  days,  so  as  to 
prevent   closure  of  the  incision. 

I'lider  no  circumstance  should  the  canali- 
culus he  slit  up  unless  it  is  ahsohiti'ly  r.ecessar\  . 
It  should  never  he  slit  up  nrm  than  is  aliso- 
hitcly   nceessaiA'. 

Occlusion  of  thepuncta  may  he  <  (injienitai, 
which  is 'Xtremeh  i  ••>■(•,  or  cicatricial.  Kiii|ihora 
is  caused.  Tfiest'  cases  are  very  difficult  to  treat. 
An  endeavour  siiould  he  made  to  slit  up  the 
occluded  punctum  not  the  whole  canaliculus. 
On  inspection  no  trace  of  the  punctum  may 
he  visil)le,  hut  it  is  rare  that  some  evidence 
of  its  presence  cannot  lie  seen  on  minute  examin- 
ation of  the  normal  site  w  ith  a  loupe.  The  point 
of  the  dilator  is  inserted  at  this  site,  and  may 
succeed  in  opening  up  the  iiuiictum  sulficiently 
to  admit  the  ]  rohe  joint  of  the  canaliculus 
knife.  There  is  usuall\  no  difficulty  in  know- 
ing when  the  knife  is  in  the  duct,  as  it  ])a.sseson 
in  the  proper  direction  (juite  easily.  If  this 
method  fails  to  permit  an  entrance  th'  aiui- 
liculus  may  he  cut  across  vertically.  Alien 
bleefling  has  stopped  the  inner  cut  end  is  e.x- 
amine<i  with  a  loupe,  and  the  ])rohe  point  of  the 
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he  iiifulc  to  pass  a  small  <'iirvc(l  pnihc  li\  the  upper  pnmtiiin 
into  tilt'  sac  aiid  out  into  the  lower  eaiialiciiliis.  'I'his  pro- 
ceilure  re((uires  an  aiia'stlietic. 

Occlusion  of  the  canaliculus  may  lie  due  to  a  scar  (ride 
J).  .lOi))  or  to  a  torei-H  liody.  ()t  the  latter  an  eyelash  is  the 
commonest,  less  fretpient  a  •  <'otuiction.'"  An  evelash 
usually  |)i'ojects  somewhat  from  the  punctum,  and  is  easilv 
ren'oved  with  forcejis.  Concretions  are  masses  ot  the  m\ce- 
lium  of  a  fuiiLMis,  usually  a  strc])tothrix.  They  are  removed 
by  dilating'  the  lanaliculus  and  injectini;  ](/  per  cent .  jirotargol. 

Congenital  anomalies  of  the  puncta  and  canaliculi 
are  occasioiiall\  nut  with.  The  |.nncta  may  lie  ahsent  or 
constricted:  there  m<.y  he  two  puncta  in  a  lid,  j:eiieially 
opening;  into  the  same  canaliculus.  .Sumetimes  a  groove  is 
found   instead  of  a  canaliculus. 

Dacryocystitis  or  inllammatio.,  of  the  lacrxinal  sac  is  not 
uncommon,  es|)eciall\  among  th;'  lower  clas.scs.  It  is  I'eiier- 
ally  chronic.  There  is  epiphoia,  aggra\ated  by  expcsure  to 
wind,  &c.  I'sually  there  is  swelling  at  the  site  of  the  siic. 
Often  the  caruncle  and  neighbouring  parts  of  the  conjunctiva 
are  in/lamed.  On  picssuic  o\er  the  sac  I'uid  legmgitates 
through  the  puncta,  or  more  rarely  passes  down  into  the  nose. 
The  fluid  may  he  tears,  mucus,  or  nnico-pus  ;  the  swelling  is 
often  called  a  trnirnaU.  Jiactcriological  examination  of  the 
(luid  demonstrates  the  present  of  an  extraordinary  nund)er 
of  bacteria — staphylococci,  jiiieinnococci,  .streptococci,  &c., 
Of  these  the  pneuniococcus  is  very  ficipiently  present  in 
virulent  foiin.  This  fact  is  of  supreme  importance,  since  it 
explains  the  fretpiency  with  which  hypopyon  ulcer  arises  in 
tlicse  cases,  and  the  danger  of  panophthalmitis  if  any  intra- 
ocular operation  is  undeitaken.  D.icryocystitis  is  a  constant 
menace  to  the  eye,  since  minute  abiasions  of  the  cornea  are  of 
almost  daily  occurrence,  and  such  an  abrasion  is  liable  at  any 
moment  to  become  infected  and  give  rise  to  an  hypo])von  ulcer. 

rhronic  dacryocystitis  is  commonly  attribnted  to  the  effects 
of  strictin-e  of  the  na.sal  duct.  It  is  by  no  means  certain  th-tt 
th"  stricture  is  primary  in  all  these  ca.ses  ;  it  is  not  unlikely 
tiiwi  it  sometimes  results  from  the  inftjunmation  of  the  .sac  or 
from  the  treatment  applied  to  remedy  the  dacryocystitis.  It 
miirht  be  anticijiated  that  the  infection  was  frccpiently  derived 
liom  the  nose  in  cases  of  eczema,  &c.,  but  investisidtion  tv-nds 
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to  negative  this  coiijeetiiic.  TIk  re  are,  liowcxc  r.  many  un- 
(idiihted  eases  in  wliieh  intraetal)le  dac  ryoevstitis  lias  been 
euf'd  l)v  treatment  of  a  eoineideiit  nasal  inliammation.  Ob- 
struction to  the  lower  end  of  the  nasal  duet  may  be  caused 
by  the  firessure  of  nasal  polypi,  an  hy 
j)ertrophied  inferior  tini)inate  bone,  ex- 
treme deviation  of  the  se])tum,  and  so  on. 

Untreated  ehrfmic  dacryocystitis  never 
undergoes  sjiontaneous  resolution.  Thi' 
condition  tends  to  jirogrcss.  the  walls  of 
the  sac  ultimately  become  atonic,  thi'  eon- 
tents  never  being  evacuated  excejit  by 
external  pressure.  Tn  any  case  an  acute 
intlammation  may  aris(>,  a  lacrvnial  ab- 
scess being  foiiiH'd.  This  se(piel  may  be 
caused  by  ticatment,  an  altrasjdii  of  the 
epithelial  lining  leading  to  infeetii'P  of  the 
pericystic  tissues. 

The  patients  are  usually  elderly, and  such 
as  are  exposed  to  dirt  in  the  course  of 
their  daily  occu])ations.  Want  of  personal 
cleanliness  is  {)robably  an  impoi'tant 
factor.  Dacryocystitis  may,  however, 
occur  in  the  new-born.  In  these  eases  it 
is  generally  flue  to  adhesion  of  the  epi- 
thelial lining,  or  to  imperfect  canali.sation 
of  the  epithelial  cord  in  which  the  nasal 
duct  is  formed.  The  car(>ful  passage  of 
a  small  piobe  oxci'  will  cure  these  cases. 
Occasionally  dacryocystitis  in  babies  is  ex- 
tremely intractable  :  I  am  of  the  opinion 
th '.t  most  of  these  eases  are  tuberculous  or 
syi)hilitic,  usually  originating  in  caries  of 
the  surrounding  bon-s. 

Tubercle  of  the  laorymal  .sac  alsooccuis 
in  adults  as  a  rare  form  of  dacryocystitis. 

Trrdtmciit.  — In  the  new-born  a  siin]ile  hov'w  lotion  should  be 
ordered,  and  minute  diiections  should  be  given  for  expressing 
the  contents  of  the  sac,  w  hich  should  be  done  very  frequently. 
Many  cases  will  be  cured  In  this  treatment.     It  it  fails  after 
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passed  down  the  nasal  duct,  the  i.'rcat('st  care  licini,'  exercised 
to  a\nid  injuring  »lic  ualls  of  tlic  duct.  It  is  uuiiceessary  to 
slit  u\)  the  caiia  iciiliis.  Tlic  |iutictuiii  and  canaliculus  aic 
dilated  witli  a  .\'eltlcslu|rs  dilatof.  A  small  piohe  (Xo.  I  or 
J)  is  inserted  \crticall\ dounuards  into  the 
canaliculus,  then  ])assed  jientiv  l)ut  (iiiidv  in- 
\^a^ls  until  the  point  is  telt  ajiainst  the  lac- 
ryuial  hone.  The  prohe  is  then  .otated  up- 
uardsand  towards  ihe  niiddle  line, and  pushed 
down  the  nasal  duct  until  it  touches  the  floor 
of  the  nosi'.  It  .sliould  he  ri'inemhered  that 
the  diet  is  short  in  the  new  -horn.  The  force 
required  is 'piit(>  slijrht  if  ri^ditly  a|)plied  in 
the  lint^  of  tin-  diKt  {n'(l(  p.  GOO).  Since 
much  harm  mav  he  done  hv  had  Drolnntr 
ihese  cases  should  l)e  treated  hy  an  expert. 
In  adults  the  conjunctival  .sac  should  ho 
cocained.  The  punctum  is  dilated  and  the 
sac  syrin<red  out  with  a  lacrymal  syringe.  I 
prefei-  the  ^dass  syrin<,'es  of  Luer  (Fig.  308). 
A  moderately  tine  straii.'ht  nozzle  .should  bo 
used.  The  point  is  inserted  into  the  cana- 
lieidus  :  it  n(>e(l  not  pass  into  the  sac.  Two 
or  three  syringefuls  of  horic  lotion  are  i)assed. 
Prol>al)ly  the  whole  oi  the  fluid  will  rofrur- 
fiitate  throui^h  the  upper  canaliculus.  The 
oiieration  .should  bere])eated  everyday  for  a 
fortnij,;ht  or  lonjior.  In  the  majority  of 
cases  the  fluid  will  pass  freely  down  into 
the  nose  in  a  few  days.  When  this  occtu-.s 
the  .syrinj.niijj;  should  he  repeated  at  con.stantly 
incroasiuK  intervals.  A  irreat  number  of 
previously  untreated  cases  can  be  cured  in 
this  inaruier.  The  patient  should  })<>  told  to 
.s(|uecze  out  thecontetitsof  the  sac  frequently 
in  the  intervals  between  .syringinff. 
The  rationale  of  this  treatment  depends  upon  the  fact  that 
the  walls  of  the  .sac  and  upjier  part  of  the  duct  are  inflamed. 
The  swollen  mucous  membrane  prevents  the  fluid  in  the  .sao 
from  i)a.ssin<i  into  the  nose.  The  treatm(>nt  reduces  the  swolK 
jup,  -.i:'.j  ;t-=iv:er.  lisc  v^ijuiiiiuiijcaiiori.     i.i   It  is  iuiaucceHafu,i 
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after  trial  tor  a  week  or  foitiii<j;lit  iirotaif.Mil  (1'  to  2<  |(r  (■cut.) 
should  hv  used  for  syriiijiini;  occasionally  instead  of  liorie 
lotion. 

If  syrinjiinji  fails  the  condition  of  the  nasal  fossa'  should  he 
thoroughly  investigated  by  an  expert,  and  any  i)athological 
condition  likely  to  cause  intlaniiuation  or  olistruction  of  the 
nasal  duet  treated. 

If  no  cause  is  discovered  in  the  nose  jt  is  hest  to  excise  the 
lacrynial  sac.  This  radical  o|)ei'ation,  j)i()|ierly  |ieiforiued, 
eoni]»letelv  reuio\fs  the  disease,  uitli  a  iMiniuiinii  of  ineoii- 
venienee  to  the  luitient. 

Many  surge()ns,  pei'haps  the  niajoi'ity,  tr(>at  clnonic  daci'vo- 
cy.stitis  hy  probing.  The  canaliculus  is  slit  up  and  ])robes  of 
increasing  calibre  are  ])assed  down  the  nasal  duet  into  the  luise 
(Fig.  'M  7).      The  objections  to  this  method  of  treatment  are — 
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(1)  it  is  impossible  to  ])robe  the  swollen  and  inflamed  duet 
without  injuring  the  walls  :  (2)  such  injury  may  lead  to  infec- 
tion of  the  suridunding  ti.ssues  and  an  acute  cellulitis  :  (.'$) 
in  any  case  healing  of  the  abrasions  is  accompanied  by  the 
formation  of  coiuu'ctive  tissue,  which  contracts  when  it 
organises  and  leads  to  fibrous  stricture  instead  of  obstiuction 
by  swollen  mucous  membraiU'  :  (4)  probing  is  always  painful, 
and  when  once  begim  has  to  lie  continued  for  a  pi'olonged 
period  ;  (o)  most  cases  are  alleviated  (»nly  temporaiily,  fresh 
courses  of  probing  being  re([uired  at  intervals.  I'rotargol 
should  never  be  injected  immediately  after  slitting  up  the 
canaliculus  or  probing.  If  an  abrasion  of  the  mucous  mem- 
brane has  been  caused  the  protargol  may  he  injected  into  the 
sidicutaneous  tissues  and  vic>lent  cellulitis  follows,  (hbital 
ceiiuiitis  and  atr()i)hy  of  the  optic  nerve  iiavc  been  known  to 


I 


1)14 


DISKASKS   OF    ,HI.    KVl-! 


result  fnini  iic-lfd   .,f  this  nil,..      '|'1„  s,-  facts  air  ptiM.f  cf  the 
iiijui'v  (loiic   u,   ill,,   iinicms   ini'inln  iii,.   1)\    proliiim. 

Si.ni'' siiiui'diis  iiitiodiicc  si  \  I,  s  into  the 
nasal  duct  in  order  to  keeji  it  jiateiit.  After 
olitainiiiL'  a  passau',.  with  jnolx's  a  lead  or 
sil\,.r  style  is  passed  into  tlie  duct,  the  upper 
CM, I  liciiicr  l„.,,t  outwards  so  tl  it  it  lies  uiioii 
tile  lid  or  ih,.,.k,  thus  pi, .venting  the  stvie 
from  lieiiiL'  losi.  This  t  reat  iiieiit  has  all  tiie 
ol)j,-ct  ions  which  ha\c  lieeii  adduced  a^'ainst 
pidliinu'.  Occasionally  it  is  useful  iu  intrac 
table  cases  in  yn;.iii:  children,  in  whom  it  is 
II  ditlicult   to  extirpate    the    iaciynial    sac  efli- 

I:  ciently.      Kveii    in  siicli    eayes    it  is    ix.tter  to 

I  extirpate  the  sa<- as  well  as  p,(ssil)lc  and  pack 

f  til,,  cavity  w  ith   antiseptic  ujiuze,  sotliafthe 

wound   heals  from  the   hottoni. 

E.rci-'<i()ii  (If  till  liiciiiimtl  -^iir  is  iierfoniied  as 
follows.  Instruments  rcipiired  :  small  .scal- 
pel, dis.sectiiiji  forceps,  toothed  (fixation) 
forceps,  retractors  (preferably  Miiller's  (Fiir. 
;{('!»),  small  lilunt-pointed  (tenotomy)  scis.sors, 
blunt  dis^  ,'ctor  and  .small  shar[)  spoon   (Fi^. 

The  operation  can  be  i)erforiiU'(l  with  local 
aiuesthesia  ;  the  best  solution  to  emplov  is 
novocain  (1  peicent.)  and  siiprarenin  (("•(  (MlM 
|>er  cent.),  of  which  up  to  two  drachms 
may  Ih'  injected  around  sac.  The  lids  are 
held  stretched  outwards  by  a  finirer  applied 
near  the  outer  cantliiis.  This  throws  the 
internal  palpelnal  ligament  into  i)romi- 
nence.  A  curved  incision  is  made,  eoni- 
mencini;  just  above  the  ligament  and  ex- 
tending downwards  and  slightly  outwards  to 
the  inferior  maigin  of  the  orbit  and  for  a 
short  distance  aloiiir  it    {Fig.-^.  311—  .'512). 

The  incision  should  beonly .'? — 4  mm.  inter- 
nal to  the  inner  canthus,  otherwise  there  is 
."'.  ..  .,.  ;"7"  danger  of  wounrliiii/  tb<>  nntriiiiir  vein  (>••  it.s 
toraudscoiip.      larger  branches.     The  internal  palpebral  liga- 
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seen  |iri>t  rudin;:  tKnn  tlie  (ipeiiinu  iiiadt 
zed  on  the  inner  sich'  with  lixation  f(.i(e|i 


and  sejiarated  from  tlie  suridundinL'  tis.Mies  hy  tlie  lilunt  dis- 
sector. After  the  inner  wall  has  heeii  lre<(l  tlie  fundus 
and  outer  wall  are  similarly   treated.     The  sac  is  then  |iulled 
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Fig.  :{II.-  Iiuisieii  for  ixcisicm  nt'  the  IiktmiiuI  sai-.  Tlif 
hrcikcii  lines  iudiciite  tlic  hones  iuul  orbitiil  iiuirgiu  ;  also 
the  limits  (if  the  fdnjimctival  sue. 
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forwards  and  freed  behind.  Finally  tlie  sac  is  jmlU'd  well 
up,  so  as  to  drag  out  as  nuich  of  the  mucous  lining  of  the  nasal 
duct  as  jiossilile,  and  is  removed  by  a  snip  of  the  scissors, 
a]ipliea  as  close  as  jiossible  to  the  bone.  The  uound  is  care- 
fully inspected  to  see  that  all  of  the  mucous  tissue  is  excised. 
The  npper  part  of  the  nasal  duct  is  then  thoroughly  scra])ed 
out  %vitli  the  sharp  sjioon.  The  Mound  is  completely  sutured. 
A  small  sjiherieal  pad  is  apiilied,  and  over  this  an  ordinary 
pressure  pad  and  bandage.  The  wound  generally  heals  by  first 
intention  ;    it  should  not  be  i)res.sed  with  the  finger  to  see  if 
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there  is  any  icj.niri;itatioii  (Iniiiii:  llic  first   ft\\    days,  as  it   is 
«-asily  reopened. 

Oiflieiilty  is  ex|iericnced  in  (  xcisin^^  ((intractid  ^aes.  It 
ini!\  then  he  found  that  tiie  incision  has  not  oj.ened  the  sae, 
which  is  firmly  adlicrcnt  to  the  snridundiiiji  tissues.  The  hest 
f^Miide  to  the  position  of  the  sac  in  these  eases  is  the  (uvst  cf  tiie 
laerynial  hone,  which  can  lie  easily  felt  with  the  finger-nail. 
'I  he  sae  nmsi.  then  lie  separated  from  the  l)one  on  the  inner 
side    by   seal|)el    or    scis.sors.     The    fundns,    ontei'    wall,    and 


jife 


Ji 


H*!^''  "^^. 


Fui.  :!  I  2.   -Excision  of  tlic  htcrynuil  sue.      Miiil,  r's 
rctr'acdir  in  situ. 


1  1'       ' 


posterior  attachment  are  successively  di.s.seeted  free.  There 
is  usually  nuieh  more  luemorrhatic  when  this  metJiod  has  to 
be  adopted,  It  is  best  controlled  by  firm  pressuie  witli  small 
swabs  soaked  in  ailrenalin. 

There  is  ro  objection  to  removinjj;  both  laeryma.  sacs  at  the 
same  operation  if  there  is  liilatera!  nnicoceh .  When  the 
opei-ation  is  satisfactorily  peifoi  nied  there  is  no  re^uriritation 
on  pressure  over  the  scar.  If  after  .•  week  or  two  there  is  still 
?^  "  i^' '■''■- ■■■•'•  i'-'-  ■■'•  !■'!;■  ;r;iKo;;s  iiif  iiiidciiit-  jiu.s  ueeli 
left  behind,  and  the  operation  must  be  repeated.     Usually  it 
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is  thf  fundus  of  the  sac  whic'li  lias  hccti  left.  This  lies  al)()\i' 
th(<  palpebral  liiranicut  ;  lu'nct'  the  advisability  of  di\  idini;  the 
ligament  in  order  that  a  i.'ood  \ie\\  ina_\'  he  obtained.  Not 
the  slightest  e\il  results  fion,  this  ivoeeduic.  Sometimes 
regurgitation  is  (lu(>  to  leaving- the  nuieous  meiul)iane  of  the 
upper  part  of  the  nasal  duet  ;  it  will  not  occur  if  the  duet  is 
well  curetted. 

In  all  cases  of  cataract  in  which  theic  is  a  nuiciioele  the 
iaervnuvl  sac  should  be  exci.sed  as  a  j)reliminarv  to  extraction. 
Only  some  weeks  afti-r  this  opeiation,  ^^hen  there  is  no  tra<'e 
of  regurgitation,  is  it  permissible  to  ]iroeeed  with  the  extiac- 
tion.  A  more  diHicult  pioblem  is  the  |ii'es(  nee  of  a  iiuieoeele  in 
a  ease  of  acute  glaucoma.  Here  immediate  iiideetomv  is 
indicated  and  adnuts  of  no  delay.  In  these  eases  the  sac 
uuist  be  complet<'l\'  isolated  from  the  conjuncti\al  sac.  This 
is  best  elfected  In  passing  a  ligatuic  lound  each  canaliculus 
and  tying  it  tirmly.  Sonu'  surgeons  cauteiise  the  |  unctum, 
tints  sealing  it  up  with  a  cicatrix.  Eitliei'  pidcedure  nu\v  be 
followed  by  the  develoi)nient  of  a  lacrymal  abscess.  1  ut  in  the 
meantime  the  iridectomy  wound  has  ])r()bably  healed,  and  in 
any  ca.se  the  ]ius  is  e\acua(ed  through  the  sUin  and  not  into 
the  conjuncti^al  sac. 

Lacrymal  Abscess  may  be  due  to  acute  dacryocvstilis 
or  to  su|»puration  starting  in  the  pericystic  tissues.  The  skin 
over  the  sac  ''<  comes  red  and  swollen.  The  redness  and 
swelling  rapid!;,  extend  to  the  lower  lid  and  ui)per  part  of  the 
cheek,  so  that  the  ccmdition  may  be  easily  mistaken  for 
erysipelas.  Theic  is  .severe  pain,  and  often  some  fever.  The 
abscess  usually  points  below  and  to  the  outer  side  of  the  sac 
owing  to  gravitation  of  the  pus  to  maigin  of  the  orbit.  If  it 
opens  s])ontaneously  pus  continues  to  be  discharged  for  .some 
time  and  a  permanent  fistula  is  likely  to  result. 

Treatmint. — If  seen  at  the  connnencement  of  the  process 
an  attemjit  should  be  made  to  ])revent  the  abscess  pointing 
on  the  face  by  freely  slitting  u])  the  lower  canaliculus  well 
into  the  sac.     Hot  fomentations  are  then  ap])li(Kl  frequently. 

If  thi'  abscess  is  fully  develojied  it  should  be  freely  opened 
at  the  site  where  it  is  ])ointing.  The  pus  is  s([ueezed  out  and 
the  cavity   is   thoroughly   plugged    with   cyanide   gauze.     A 
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tlif  iMittoiii.  If  tilt'  (liscliai|.'c  (•(iiitiimcs  for  a  1<  \^  [iciicd  tiic 
cavity  .should  he  well  <;ir»>ttcd  and  ajiaiii  jiliig^'cd.  I'siiallv 
th«'  epithelial  liiiiiij;  of  the  sac  is  destroyed  hy  the  |)iirnleiit 
inflammation,  the  wae  is  iieinianently  destroyed,  and  the  cure 
is  eom])Iete.  In  (tther  eases  some  of  the  imieons  niemlnane 
eseajx's  dcHtriietion,  and  a  fistida  may  follow.  It  mav 
sometimes  \)v  closed  by  cauterising  the  edircs  with  the  fiahano- 
catifery,  l)ut  it  is  better  to  reojien  the  sac  along  a  director  intro- 
<luced  throuj:h  the  fistula  and  extirpate  the  remnants. 

Stricture  of  the  Nasal  Duct  has  already  been  referred 
to  incidentally.  It  is  probable  that  most  intractable  fibrous 
strictures  are  caused  by  probini;,  thouL'h  it  cannot  be  assever- 
ated that  they  may  not  arise  spontaneously  as  the  result  of 
destruction  of  the  e])itheliuin  by  extension  of  intlammation 
from  the  nose  or  iacrymal  sac.  Occasionally  l)on\  stiictines 
occur,   usually  caused   b\-  cai'ics. 

Trmtnunt. — The  usual  treatment  of  strictuie  of  the  nasal 
duct  is  dilatation  with  juobes.     The  objections  to  tliis  treat- 
ment have  been  mentioned.     I  advocate  excisicjn  of  the  lacrv 
mal  sac  in    these  cases. 
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fr  is  uiiiic(<'ss;u_\  to  (Icsciilic  the  aiiatumy  of  the  oil>it  and 
its  contents  iit'ic.  'I'lic  stiuifi:'  is  tccoinmcndcd  to  ic\isc  liis 
knowledge  of  tlic  siihjcct.  paving'  special  attention  to  the 
relations  of  the  nasal  ea\  ities  and  theii-  accessory  sinuses,  and 
to  the  coniiriiniications  with  the  interior  of  the  cranial  ca\ity 
by  way  of  the  optic  f(»raiiien  and  sjihenoidal  tissiire.  The 
intimate  adhesion  of  thc'linal  sheati.  <if  tlie  ri|,tic  n(i\eto  the 
walls  of  the  o|)tic  foramen  is  of  j^neat  patlioloirical  importance, 
and  the  leiations  of  die  intraorbital  to  the  intracranial  cir- 
culation must  be  thoroughly  ai)preciated.  The  eye  is  shnig 
in  ]M)sition  in  the  orbit  i)\'  fascia,  one  sheet  of  wliicli,  Tenon's 
capsule,  forms  a  socket  in  which  the  globe  moves.  This, 
with  the  sclerotic,  forms  a  lymjjhatie  sj)ace,  lined  completely 
with  endothelium.  The  extrinsic  nniscies  of  the  eye  do  not 
perforate  this  capsule,  but  invaginate  it,  the  fascia  being 
reflected  from  their  surfaces. 

The  normal  |)osition  of  the  eye  is  such  that  a  straight-edge 
applied  vertically  to  the  middle  of  the  u|)])er  and  lower 
niaigins  of  the  orbit  just  touches  the  closed  lids  oxer  the  apex 
of  the  cornea.  There  are  individual  variations  which  are  of 
no  pathological  importance  when  symmetrical  :  in  all  ca.ses 
of  doubt  the  two  sides  should  be  comjiari-d. 

Abnormal  ])rotrusion  of  the  globe  is  called  <x(t}:htIuihnos 
(more  accurately,  exophthalmia)  or  proptcsis.  It  is  much 
commoner  than  abnormal  retraction  or  (Haji/ithnlnK .s.  The 
former  condition  is  due  to  many  causes,  among  w  hich  increase 
in  the  orbital  ( ontcnts  and  loss  of  tone  of  the  extrinsic  ocular 
muscles  are  the  most  imjiortant.  Slight  i)rominenee  of  tlie 
eyes  acconi])anies  high  myojiia,  jiaralysis  of  the  extrinsic 
niuscles,  stimulation  of  Miiller"s  muscle  Ity  cocain,  and  as 
an   idiosvTicrasy,  especially  in  very  obe.se  people.     Unilateral 
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•  •XKpliflialiiK.s  (icciits  in  (irl.it.il  ((Hnlitis  fidni  aiu  cause. 
thniiiilH.sis  (if  the  oiliitiil  \.ins  uitli  or  uitlimit  iinplication 
<it  the  ia\«riii)ii.s  Slims,  artctio  \  ciioiis  aiiciirysin,  t  iiiiioiiis 
nf  ilic  orl)it  aii.l  its  ((Piitciil^,  aii<l  ml.ital  lia'iii..iilia;.M'  nv 
cnipliysciria.  I'.ilattMul  |M«)|itnsis  i.ccur.s  in  cxoplit  halrnic 
p>itic.  the  latci-  stages  .)t'  t lndnilM.sjs  iil  flic  cavern. ,iis  sinus, 
enipyciiia  of  the  aceess(.r\  sinuses  nf  flie  nose,  synmictiical 
<>rl)ital  liiiiioiiis  (l\  niplidma,  pseud. .lenka'inia ),  and  as  a 
result  nt  .iiiiiiiiislied  ..ri.ital  v.ilmiic  in  o.xyecpliah  or  •■  l.iwei- 
md    Icdiitiasis    ossiiini,      iMi.uilitlialin.is 
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due  to  severe  injury  in  wliieli  the  orhital  Imnes  are  fra.  .e.i. 
or  to  orliital  .-cllulitis  with  nieclianical  ntractinii  l»\-  ti,,ri'iis 
tissii.'.  Sli'.'ht  de^'rees  .)t  .'Xoplit  haliii.is  or  enoplit  lialinos 
are  liest  diajinosc.l  l,y  the  test  with  a  st  ra  it'll  t -edije.  Actu- 
ate estimates  of  the  aniomit  can  lie  ol.tained  only  l,y  s|,ecial 
niechanical  de\  ices  (ex..plit haliiioineteis ).  A  e.,n\enient 
test  is  the  follow  illj.' :  The  patient  is  seated,  the  slir<reoll 
standing'  lieliind  hini.  'I'lie  surireon  hold.s  the  jiati.'^nfs 
head  in  such  a  manner  that  he  l.).iks  straight  down  the  n.)se. 
He  then  rotates  the  head  backwards  until  he  .an  jn>t  see  the 
apex  of  one  cornea.  If  lie  can  see  more  of  ijic  .ither  coiiiea, 
that   eye   is   relatively   ]iroptosed. 

OitiiiTAi.   Imi.a.m.mation. 

Periostitis  is  not  uncommon,  particularly  alTcctin<;  the 
mar<.'in.  It  is  most  often  due  to  injuries,  .xleiisi.ni  of  intlain- 
mation  fi'.)in  neij,'lil)..uiinj;  parts,  tuliercle  or  syphilis.  Tuher- 
culous  periostitis  is  most  freipicnt  in  children,  syphilitic  in 
achdts  :  in  the  former,  caries  of  the  Ixme  results  :  the  latter  is 
gummatous.  In  tiaumatie  cases  tlie  margin  is  natnrallv 
most  affected,  hut  a  traumatic  element  is  often  an  exciting 
cause  in  the  other  cases,  s.)  that  in  them  also  the  margin  most 
tVe(|uently  suffers. 

Wiien  situa'i'd  at  the  margin,  the  intlam(>d  part  is  swollen 
and  tender;  tlie  swelling  is  intimately  connected  with  the 
bone,  so  that  it  cannot  he  moved  over  it.  Syphilitic  eases 
usually  respond  well  to  treatment.  'I'he  other  types  uenerallv 
go  on  to  suppuration.  An  alisce.ss  is  formed,  and  w  hen  it  dis- 
charges or  is  opened  rough  hoiw  can  he  felt  with  a  juohe.     In 

tnlicreiiloini  t'liuo^   ii'irf ir.nl.iili'   .,    <;  .t..l.^    _.    ..ij.     ^i  ■ 

of  the  aperture   l)eing  hound  down  to  the  hone,  .so  that  a 
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(lc|irt^M(|  cicatiix  is  Idiinid.  'I'lif  listula  rniiains  ()|icii  until 
all  llif  nrn(i.'M(i  Iioih  i>  fXti  iidcd.  The  iicati  isat  inn  may 
lead  tip  (lis|ila(fnicnt  (iltlic  lid     cctroition,  lapiplitlialniia.  and 

so   nil. 

I'cridstitis  (it  the  dfciKT  jiaits  uf  the  niliit  causes  I«'sh 
dcfiintc  siuns.  'riii-if  is  mhhc  |iain  nf  a  drcp  sratrd  character. 
There  Miav  1  e  iijoptdsis  with  deviation  in  the  direction  ot  the 
,.\,..  Ill  the  (  nse  of  )iuninia  the  i  oof  of  tile  orhit  is  lieiieially 
involved,  the  ilcviation  nf  the  eye  is  dow nw aids-,  and  there 
is  rapid  loss  of  movement  o\\  in^  to  involvement  of  the  e.xtrinsie 
muscles.  There  is  .severe  supiaorhital  neuraliiia,  which  is 
worse  at  ni^'ht.  Often  tho  true  nature  of  the  di.sease  is  only 
discovered  In  an  exploratory  opeiation,  or  liy  the  evacuation 
of  pus.  The  ca.se  may  jircsent  all  the  features  of  orhital 
cellulitis  (i/.r.).  If  the  roof  of  the  orhit  is  involved,  the  pus 
may  disehari;e  into  the  cranial  cavity,  life  being  endangerid 
hy   meningitis  oi'  cerehral   abscess. 

'/'niihniiil  is  determined  by  the  a-tiological  factor.  In 
svphilitic  cases,  mercury  and  iodidi'  of  potassium  are  pushed 
rapidly.  In  traumatic  cases,  if  suppination  supervenes,  tho 
abscess  is  ()[)ened,  hot  fomentations  being  a|)iilied  previously 
if  nece.s.sary.  In  tuberculous  cases  an  incision  should  be 
made  early  and  any  carious  bone  removed,  care  being  taken 
not   to  encroach  upon  the  cranial  cavity. 

In  deejt-seated  perio.stitis  an  exploratory  operation  may 
be  neces,sary,  and  shoidd  not  be  too  long  delayed.  An 
incision  is  made  through  the  skin  at  the  margin  of  the  orbit, 
the  knife  being  passed  cautiously  deep  into  the  orbit  along 
the  wall.  The  site  of  the  incision  is  determined  by  tlie  signs 
present.  Simis  forceps  aic  jia.ssed  down  the  track  of  the 
wound  and  opened.  The  greatest  care  shouUl  be  exercised  to 
avoid  imnecessary  damage  to  the  orbital  contents,  and  this  is 
best  acconi})lished  by  ki>eping  closely  to  the  bony  walls. 
Special  care  must  be  taken  not  to  injure^  the  pulley  of  the 
superior  oblique.  If  jjus  is  found,  a  small  drainage  tube  or  a 
long  strip  of  cyanide  gauze  is  inserted.  In  jieriostitis  of  the 
inner  wall,  the  bone  may  be  extensively  dineased.  Severe 
operations,  involving  the  o|)ening  of  the  frontal  or  ethmoid 
sinuses,  may  be  essential,  with  or  w  ithout  drainage  through  the 
nose.       liietjc     cases     ulteii     (io     ieiiiaiKaDiV     «Cii.       AHCy     arc 

usually  tuberculous,  and  occur  i;nost  frequently  in  children. 
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KxplnraliMfi  ,,t  til,-  nil.it  i„  ,|,il.l,,n  is  nm.l,  iii,,rr  .Ijllit  iilt  than 
m  adults.     Tlir  vy   is  ivlaturly   iniicli    laiurr  in   ,  ,,iiiimris..t. 

«ifli    111.-  si/.r  „f   tl rhit.  so   that   thciv   IS  n.tv  littl.-  n...m 

l..'tu.rnth.vL'l.,lM.,u,.l  th.M.rl.ital  «all.  In  s..in.-"(as..s  it  may 
!"■  a.lMsalilr  to  pnloini  Kronlfins  o|Miation  {ml,  p,  (;;}(»,'. 
Orbital  CeUulitis  is  pnrnlcnt  mllannnatioi.  of  tlir  (dlnlar 
tissnr  of  thf  ofl.it.  ft  is  .In.'  t..  .I...-P  injunVs,  ,-sp,..  ialK  tho.s.. 
NMth  n-tain.'<l  foivi;;,,  ho.ly.  or  .s,.ptic  ..p.rati.ms,  ,.,,.,  ..nncl.'a- 
lu.n  of  th.-  .■ychall:  cxftisi.,.!  ,,f  inlianm.alion  from  n.^'h- 
l.<.nrmjr  parts,  .sp.rially  fh..  nasal  sim,>,.s  aii.l  t.rth  :  fatial 
•  •rysip.-las  ;    m.-tastasis  in  |.\ainia,  m.innuilis,  inf.rti-  .•  fcv.'is, 

Thctv  is  trivat  sufllin;:  <-f  thr  li.ls,  uiih  .h.-mosis.     The  .■ye 
IS    i.roptoscl.    an.l    its    molality    impain.l.      I'ain    is    .s.-v.-n- 
uuiva.s,..!  I.y  m.,v,'m,„t  of  th.-  rw  or  pivssnr..  npon  it       F.-v.-r 
IS   pivs,.nt.   an.l   .-.•r.-hral   symptoms   mav   ari.s,-.      Msi.,,,    may 
not    1„-  atr.vt.Ml,  ,,r  it   may  l,,-  iv<lu<'...|  ouinj:  t-  r.-trol.nll.ar 
ii.iintis.     TUv   fun.lus   is    .iillicult    to   .•.xamin,.  ;     it    may    he 
normal  or  shou  .•nL'nr-,.m..nt  of  th.-  vins  an.l  optic  n.-nVitis 
l.assmjr  h.fr  into  optic  atrophy.      An  ahsc.-.ss  is  form.-.l  which 
usually    points  som,.svh.-r<-  in   the  skin   of  th.'   li.ls  near  th.- 
orl.ital  mai-in.  or  it  may  .mipfy  into  tlw  formx  .•..njunctiva' 
Ian..phtlialmitis   may  s„p..rv..nc.     Tli.-r,.   is  j^rav..  .lander  .,f 
e.xt.'nsion  to  (h.-  mcnin-.'s  and  l.rain,  l.'a.linu  to  a  fatafissue 
tn.m    purnlent    m.-nin,L'itis   ,,r  cerel)ral    ahsc,.ss.     Thn.mlu.sis 
ot  th.'  cav.Tiious  .sinus  Uj.r.)  may  ivsult  from  orhital  cellulitis 
and  i.s  always  dithcult  to  diatjnosc  fr.wn  it. 

Tnurmn>l.-hnt     fon,.mtati.,ns     an-     applied,     hut     must 
not   he  r,-li.-,|  up.m  t..o  lonj:.     An  .-arlv  in.-isi.m  as  in  orhital 
I"'n..stitis  (Y.r.)  is  imp.-rativ,-.      Kv,-n  if  pus  is  not  r.-ached 
the  t.-nsion  is  r.-li.-v.-.l  an.l  a  track  is  pr.-par.-d  for  its  ,-vaeua- 
tion.     S,v.-ral  mci.sions  alon^  th.-  ^u^\ls  .,f  the  ..rhit   are  indi- 
cated if  th.-n-  IS  n<.  sufficient  -uidc  f..  ih.-  p..sition  of  the  focus 
It  the  some-  of  inf.-cti..n  is  oh.scur.-,  the  n<.sc  and  other  likelv 
seats  must  h,-  investi<rat,-d,  an,]  the  primary  focus  treatwl    ' 
Thrombosis  of  the  Cavernous  Sinus  max    he  due  to 
extension  of  thr,.mhosis  from  various  sources. 

The    anatun.y    of    ,1„-    venous    chaun,-ls    which    .•omm.mi.-ato 
with  the  cavernous  sinus  is  of  prim,-  imp<.rtnn,-,-  for  the  ,-,.mim- 

h,-nsi.)ii   (.1    tliiomlM.sis  affectimr   j,.     Th,.  .,..,,...; i    ;.,r._.-_j 

ophthalmic  veiiw  enter  it  m  iwnt  and  the  superior  and  inferior 
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ttic  |itftyKi>ii!  pli'Xiis  lliiMii^'li  IIk'  iimldli'  •iicnitiK'i'iil  Mitif^  ami 
till'  M'iii  n|'  Ncsalins,  mul  mdiii'ct  ly  tliioiinii  a  (oiniimMical  inn 
M'iii  I'luiii  till'  iril'iiior  npht  lialiiiic  I"  tlif  |itnyKi>iil  |>l<'Xiis.  'I'lic 
aiiastoiiioscs  iif  t  i<'  nplit  lialinic  xciiis  with  llir  tKirital  a  iil  anji.ilar- 
ippcii  up  a  cDiiiii  iiiiicaliDii  witli  tlir  facr,  I jihyiiiit liifif  st'iiis 
Dpiiimv'  into  till'  iiHc'iicr  prtrosal  sinus  atToid  ti  coiiiiMimirat  imi 
with  till'  inicldli-  «■»!•.  Nuincinus  t  liliutarifs  tlifow  it  into  dir>'<l 
111-  indiicct  coiniuunicat  ion  witli  most  |(arts  of  tlir  cfrrlnnni. 
■I'll!'  mastoid  ctnissaiN-  \fill  places  the  sinus  in  cinninunic-at  ion 
with  till'  sulxutanroiis  tissues  hiliind  the  far  tliiouuli  tlir  si^jnioid 
sinus  and  supriior  pi'trosal  sinus  ;  it  is  this  coniinuiiiiat ion  which 
is  111  tzrcal  diaunostic  iinpoit.im c  since  swillinj;  lichind  the  car 
inav  decide  the  ipiestion  of  thionihosis  in  each  diiectioii  alonn 
them.  'The  sinus  of  one  side  commuiii  atcs  with  that  of  the  other 
hy  two  (oi-  sometimes  tliice)  tiaiisveise  sinusis  which  surioiind 
t  he   pit  iiitai  y    lioil\  . 

Iiifcctinn  may  (kmiii-    via  the  nrhital  veins  -  r. 7..  en  sip  ■las     I 
of  the    far ',    orMtnl    cellulitis,    aiid    month    atitl   pharynx;    j 
from  th"  ear.  nose  lunl  aeecssory  sinuses;   or  as  a  mi'tiustasis    ' 
in  infectious  diseases  or  septic  conditions. 

The  patient  i)resents  almost  the  same  symptoms  and  si^'iis 
as  in  orhital  cellulitis.     If  in  addition  there  is  (edema   in   the 
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mastoid  region  behind  the  ear  the  diatmosis  is  certain,  for  thi.s  is 
due  to  thrombosis  of  the  emissary  vein.  A  further  point  of 
diagnostic  im])ortancc  is  tran.sforencc  of  the  symptoms  to  the 
ot)posit<>  eve,  which  occurs  in  .")(>  i)er  cent,  of  cases,  whereas 
bilateral   orbital   cellulitis   is   very   rare.     The   tirst  sign   la 
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paralysis  of  the  opposite  oxtornal  roetiis,  and  this  sif;n  should 
be  carefully  watched  for  in  any  suspicious  ease  of  inflanitnatory 
unilateral  exophthalmos.  It  must  he  renieinhered,  however, 
that  thrombosis  of  the  sinus  may  be  a  comjilication  of  cellulitis. 
There  is  .si-veie  su])raorbital  pain,  owinj;  to  implication  of 
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Fic.  314.— Tributaries  of  tlic  cav.rncius  sinus. 

the  branches  of  the  ophtiuilmic  division  of  the  Hfth  nerve,  and 
the  motor  ocular  nerves  are  paresed  or  paralysed.  In  the 
later  stajr^s  the  eye  is  immobile,  the  })ui)il  dilated,  and  the 
cornea  ana'sthetic.  Propto.sis  occurs  in  nearly  all  cases,  but 
is  of  late  onset  in  those  of  otitic  origin. 

It  is  commonly  stated  that  the  retinal  veins  are  greatly 
engorged,  but  in  many  cases  this  is  certainly  not  true.  When 
It  f)ccurs  it  is  usually  accom|)anied  by  |  ninoimced  papillitis, 
and  i)oth  signs  indicate  extensive  implication  of  the  orbital 
veins  and  ti.ssucs.  Simultaneous  thrombosis  of  both  cavern- 
ous sinuses,  \\ith  proptosis  and  pai)illitis,  occurs  in  diseases 
of  the  sphenoidal  .sinu.ses.  Tyjucal  pajulla'denia  is  commonest 
in  otitic  ca.ses,  and  indicates  meningitis  or  cerebral  abscess  : 
it  is  bilateral,  and  more  inonounced  on  the  side  of  the  aural 
lesion. 

Thrombosis  of  the  cavernous  sinus  is  accomi)anied  bv  seri- 
ou.s  general  s\-mi)toms— sej.tic  temperature,  rigors,  vomiting, 
and  severe  cerebral  symptomH,     The  !..Q.t;pr!t  nl-a-va  ^-^^ 
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Tenonitis  is  inflainmation  of  Tenon's  capsule.  It  may  be 
serous  or  purulent.  There  is  exo])iithaInios  straight  forwards, 
with  limitation  of  movement  of  the  globe  and  jiain  on  attempted 
movement.  There  may  be  some  oedema  of  the  lids,  and 
ehemosis.  It  may  occur  in  severe  iridocyclitis,  and  is  con- 
stant in  ])anophthalinitis.  It  may  also  follow  tenotomy,  &c. 
Simple  >erous  Tenonitis  is  rare,  and  has  b'.'cn  attributed  to 
infhu>nza,  gout,  rheun'atism,  &c. 

Treatment  consists  in  the  ap])licati<in  of  hot  fomentations, 
and  the  evacuation  of  pus,  if  it  forms.  \\  nen  it  occurs  as 
part  of  panophthalmitis,  &c.,  i*  requires  no  special  treatment. 


Distension  ok  thk  Accessory  SiNusf:s  of  the  Nose. 

The  accessory  sinuses  of  the  nose- — the  fronial,  ethmoidal 
and  sphenoidal  sinu.ses,  and  the  antnmi  of  the  superior  maxilla 
— are  separated  from  the  orbit  only  by  thin  plates  of  bone. 
The  oritioes  Avhich  form  the  communication  between  these 
cavities  and  the  nose  are  liable  to  become  occluded  by  catarrh, 
polypi,  &c.  The  normal  sero-r.nicous  discharge  is  thus  unable 
to  drain  into  the  nose.  The  cavities  become  distended  with 
Huid,  and  owing  to  the  ])resence  of  pyogenic  organisms  pus 
may  be  formed.  The  treatment  of  the  conditions  thus  set 
up  cannot  be  considered  jiart  of  the  functions  of  the  ophthalmic 
surgeon,  but  he  must  be  prepared  to  diagnose  them  since  they 
not  infrequently  a])pear  for  the  first  time  in  the  ophthalmic 
clinic.  This  is  particularly  the  case  in  distension  of  the  frontal, 
ethmoidal  and  sphenoidal  sinuses.  Of  these  the  frontal  sinus 
suffers  most  often. 

Distension  or  empyema  of  the  frontal  sinus  causes  bulging  at 
the  upper  and  inner  jiart  of  the  orbit  (Fig.  315).  There  may  be 
some  proptosis  and  dis])lacement  of  the  eyeball  downwards, 
and  outwards,  but  these  features  are  more  marked  when  the 
ethmoidal  sinus  is  involved.  (Edema  of  the  upper  Hd  or  slight 
ptosis  may  be  the  only  external  sign.  There  is  considerable 
pain  and  tenderness,  with  severe  headache.  There  is  often 
di.scharge  from  the  nostril  of  the  same  side,  or  manifest  dis- 
ease of  the  nasal  cavities.  Owing  to  erosion  of  the  wp.'lf  of  the 
sinus  the  fluid  may  extend  under  tlie  peiiostt'Uin,  causing 
bulging  into  tiu'  posterior  part  of  the  orbit.  It  may  escape 
into  the  opjjosite  sinus  and  through  the  infundibulum  of  that 
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Inrming  a  sinus,  or  even  into  tlic  cranial  ta.ity.  Orbital 
reliulitis  may   he  set   up  in  this  manner. 

Treatment  of  distended  frontal  sinus  eonsists  in  ])rovidinfj 
free  dischar<fe  of  the  contents  throujzli  tiie  nose.  In  nu)st 
ca.ses  a  radical  cure  is  effected  only  l)y  layinj.'  ojien  the  siiuis, 
scrapint^  away  completely  the  diseased  mucous  memi;rane.  and 
passinii  a  drain  down  into  the  nose.  'I'he  disease  is  tedious 
to  treat   and   much  distijiurement    ma\-  follow. 

Distension  ,,f  the  ethmoidal   cells  hy  polypi,  new    <;i()\\ths 


Kic.  ;!I5.    -Distcn.sioii  of  the  frontal  siiuis. 


or  inflammatory  protluets  may  also  cau.se  hiilj^ini;  into  the 
orbit  and  displacement  of  the  <.doi)c.  Diplopia,  chemosis, 
venous  enLrori;ement  and  ptosis  may  be  c.iused.  Kthnu)iditis 
is  usually  associated  with  na.sal  discharsic.  ft  may  jtrive  rise 
to  orbital  I'cllulitis,  or  in  less  severe  ca.ses  to  retrobulbar 
lU'uritis.  The  latter  is  jirobably  nu)re  comnumly  associated 
with  intlannuatiou  and  distension  of  the  sphenoidal  cells,  which 
lie  in  close  pro.ximity  to  the  optic  nerve.  ))eing  sometinu's 
separated  from  it  by  a  very  thin  lamina  of  bone.  In  doubtful 
cases  help  may  be  afforded  by  a  skiagram.  It  has  alreadv 
been  mentioned  that  the  accessory  sinu.scs  of  the  nose  are 
not  infrequently  the  foci  from  which  toxins  are  dis.scniinated. 
leading  to  iridocyclitis  and  otiier  metastatic  septic  processes 
ia   liic  e\e    {niif    |ip.   .'»)7.    ',y2o). 
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Injiriks  of  the  Orbit. 


Injuries  to  tho  soft  parts  usually  arise  from  jienettation  of  a 
foreisiii  horly,  whieh  may  he  retained.  The  liils  and  eyehall 
are  frequently  iniplieated.  The  signs  depend  upon  the  [)arti- 
cular  structures  injured.  In  most  eases  there  is  con.sidorable 
htpinorrhago  ;  as  the  blood  does  not  find  a  ready  exit  exoph- 
thalmos may  result.  Extravasation  of  hlood  under  the  con- 
junctiva and  into  the  lids  is  common.  Hannorrhage  may 
result  from  pressure  with  forcejis  at  birth.  Tt  also  occurs  in 
some  cases  of  fracture  of  the  base  of  the  skull.  Paraly.sis  of 
extrinsic  muscles  may  hv  due  to  direct  injury  or  to  injury  of 
the  motor  nerves.  The  optic  nerve  may  l)e  severed  or  retro- 
bulbar neuritis  may  ensue  ;  in  either  case  atrophy,  involving 
the  optic  disc,  follows  (vide  j).  371).  The  eyeball  may  be  per- 
forated or  contused  (ridr  p.  403)  or  dislocated  cii  masse.  Dis- 
location forwards  between  the  lids  occurs  most  often  when  the 
blow  is  directed  from  the  outer  side,  where  the  orbital  margin 
affords  least  ])rotection.  Insane  patients  sometimes  enucleate 
their  eyes  by  gouging  them  out  with  their  fingers.  Sight  is 
not  necessarily  lost  after  dislocation  forwards.  Retained 
foreign  bodies  are  extremely  liable  to  set  up  su])puration  and 
orbital  cellulitis  (7.''). 

Injuries  to  the  bone  most  commonly  aOect  the  margin  of 
the  orbit.  Fractures  in  this  locality  are  easy  to  diagnose 
from  the  unevennes.s  of  the  margin,  sen.sitiveness  to  pressure, 
and  .sometimes  crepitation.  Empliy.sema  (q-v.)  may  occur. 
The  soft  parts  may  be  injured  by  s|)linters  of  fractured  bones. 
Dee])  fractures  may  be  caused  by  penetrating  wounds  or  by 
severe  contusions,  falls,  &c.  Fracture  of  the  ba.se  of  (he  skull 
may  involve  one  or  both  optic  foramina,  in  which  ease  the 
optic  nerve  is  often  severed,  lacei'ated,  or  cfimpressed  by  clot. 
Blindness  without  o])hthalmoseoi)ie  signs  may  be  caused  in 
this  manner  ;  atrophy  of  the  disc  follows  in  three  to  six  weeks 
(nde  p.  371). 

Treatment. — If  there  is  a  wound  it  must  be  cleansed,  and, 
if  necessary  probed.  The  treatiTient  of  a  retail d  foreign 
body  depends  upon  its  situation  and  the  jirobability  of  sup- 
])uration  occurring.  If  the  foreign  body  cannot  be  <'xtraeted 
with  ease  a  skiagiam  should  l)e  taken.  If  the  position  is  such 
that  very  serious  manipulation  would  be  recpiisite  for  n  luoval, 
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and  if  tlicic  is  evidence  that  the  .sul)stiinee  is  asei)tic,  cxpeclant 
treatment  may  l>e  adopti  d.     Its 
body  must  he  removed  and  tlie 
celhilitis   (7./'.). 


t  siijjpuration  oeour  the  foreign 
■  ease  treated  as  one  of  orhitnl 


'I'l  MdiKs  OK  THK  Orbit. 

Orliitai  tiimom>  arc  lare.  I>enign  growths  include  (h'rmoid 
c.\st,  dcinio-h|ioma  {ri/l,  y.  1<»|  ),  angionui,  osteoma  (Fig.  'Mi')), 
|)le.\it'orni  neuroma  (rid,  j).  (i(!4).  lueiiingo-eiKcphaloeele.  Of 
these,  dermoid  eyst.s  appear  as  swelHnus  muUr  tlie  lid,  usually 

at  the  upper  and  outer 
angle  :  they  contain  se- 
baceous material  derived 
from  sebaceous  glands  in 
the  walls,  which  arc  lined 
with  epithelium  and 
possess  hair  follicles. 
Clinically  they  may  be 
mistaken  for  meningo- 
encephaloeeles,  w  h  i  c  h 
usually  occur  at  the 
up|)er  and  inner  angle 
where  there  are  most 
sutnres  between  bones. 
In  the  latter— (1)  the 
tumour  is  immovably 
attached  to  the  bones ; 
(2)  the  hole  in  the  bone 
P'lQ.  ;uti.— Orbital  nstooma  (Twfody).     may    be     palpable;     (3) 

pulsation,  synchronous 
with  respiration  and  the  ])ulse  and  increasing  on  straining,  can 
be  seen  :  (4)  pressure  maycaiise  diminution  in  size  due  to  fluid 
l)cing  pressed  back  into  the  cranium  :  (a)  exi)loratory  pimc- 
ture  lu-oduces  clear  lluid  with  the  characteristics  of  cerebro- 
spinal fluid.  Osteomata  start  usually  fr(,m  the  frontal  bone 
(Fig.  ;{1())  :  they  are  intensely  hard  and  often  large,  pro- 
ducing great  displacement  of  the  glolx'. 

Malignant  tumour.s  of  the  orbit  are  usually  sarcomata, 
though  carcinoma  derived  from  the  lacrymal  gland  (vide  j). 
607)  or  by  extension  from  the  nasal  mucous  membrane  also 
occuis,     Aii  i\j(es  or  sarcoma,  mcluding  endothehoma,  may 
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occur.     The    .siniill    rouiul-cclled    growths    iiuliulc    cases    of 
lymphoma,  Iciikii'iiiic  tumours,  chloroma,  «fec. 

Primary  tumours  of  the  optic  nerve  manifest  tiiemselves 
clinically  as  orbital  tumours.  They  are  rare,  and  are  found  on 
anatomical  examination  to  consist  of  two  j^roups — intra-  and 
extra-dural.  Of  the.se  the  former  are  more  numerous  (Fip. 
.'{17).  They  rarely  spring  from  the  true  nervous  tissue  (jrlio- 
niata,  resembling  cerebral  glioma,  not  retinal  glioma),  but 
usually  originate  in  the  connective  tissue  sejjta  di  iive(i  from 


Fic.  HI  7.  — Intnidiinil  tuiiKuir  of  the  ci|  tic  nii\i'  (Miiyou).  Ldiigi- 
tudinal  section,  section  stained  l)y  \\'eigert-l'iil.  to  show  distrilmtion 
of  the  nerve  fibres. 


the  pia  mater  and  from  the  arachnoid  sheath.  They  often 
contain  tissue  of  nuicoid  ty])e.  and  are  hence  described  as 
niyxo-sarcoma,  &c.  Probably  most  are  endotheliomata 
which  have  undergone  degiMierative  changes.  Extradural 
turnouts  spring  from  the  dural  sheath  and  are  also  ])robably 
endotheliomata  (Fig.  318).  All  these  oj)tic  nerve  tumours 
are  most  common  in  children  and  are  locally  malignant,  but 
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patient  by  intracranial  extension. 
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.Most  oihilal  tuMioms  cause  |)r()|)tt)sis,  uliicli  is  very  rarely 
strai),'lit  forwards  except  in  the  case  of  optic  nerve  tumours. 
This  is  an  important  (lia<j;nostic  feature.  The  exo])htliahno3 
increases  slowly  and  <;radually,  and  is  nearly  always  unilateral  : 
in  raie  cases  of  lymphoma  it  is  bilateral.  The  mol)ility  of  the 
eyeball  is  impaired  in  the  direction  towards  the  position  of  the 
tumoui'.  There  is  usually  dii)lopia  from  thi.s  cause.  Papillitis 
may  be  ])resent.  especially  with  o])tic  nerve  tumours.  Optic 
atrophy  from  pressure  on  the  nerve  is  eonunon  in  the  other 
forms.      The  tumour  may   bo  pal})able  by  the  finj/cr  pushed 

back  between  the  globe 
and  the  orbital  wall. 
The  lymphatic  glands 
are  seldom  affected 

C'ar(>ful  examination 
of  ncighlxiwring  parts — ■ 
no.sc,  antrum,  mouth 
(especially  the  naso- 
pharynx, and  line  of 
tlie  teeth)— nmst  bo 
made  to  determine 
whether  the  invasion  of 
the  orbit  is  .secondary  or 
whether  the  growth  is 
primarily  orbital. 

Tnnhni  )il.  -An  ex- 
ploratory oju'ration  and 
removal  of  a  ])('rtion 
of  the  growth  for  micro- 
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-Extradurtvl  tuiiKuir 
iiptie  nervo  (  ■•    1-4). 

scopic  examination  may 
l)e  a  necessary  preliminary  to  radical  treatment.  It  may  be 
feasible  to  remove  dermoid  cysts  and  some  other  benign 
tumours  without  injury  to  the  globe,  though  its  mobility  is 
likely  to  l)e  impaired  in  extensive  operations.  As  already 
mentioned,  many  malignant  orbital  growths  show  little 
tendency  to  metastasis,  so  that  their  treatment  may  be  more 
conservative  than  is  usual  in  other  i)arts  of  the  body.  'I'hus 
it  is  |>ossibl(>  in  some  cases  of  optic  neive  tumour  to  remove 
the  gr<»\\th  \\hile  retaining  the  eyeball.  It  can  be  effected 
b\  Kriiu/dti's  <ift(  riih'im.  which  is  also  of  great  utility  as  an 
exi)i(iratorv  ))roce(lmc  m  some  cases.      In  it  a  .semilunar  in- 
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cision  is  made  \crticiilly  just  outside  the  (inter  canthus,  the 
con\exity  bein^  directed  forwards.  Tlie  bone  is  cliiselled 
through  at  the  ui)i)er  and  lower  outer  angh>s  of  the  orbit,  and 
bone,  muscle  and  skin  are  relleeted  backwards  in  oiu-  Haj). 
The  [losteiior  part  of  the  orl)it  is  tluis  exposed  in  a  manner 
which  is  impossible  by  any  (»thei'  method.  'J'hc  greatest  care 
nnist  be  exercised  that  infection  does  not  occm\  since  the 
spongy  bone  is  laid  ojwn,  and  there  is  also  danger  of 
meningitis. 

In  the  case  of  more  malignant  tv])es  of  tunu)ur  their  com- 
plete removal  is  imperative  at  all  costs,  and  the  eye,  which  may 
be  quite  normal,  may  have  to  be  saciificed.  In  these  cases,  as 
well  as  in  recuireiice  or  in  orijital  extension  of  malignant 
intraocular  growths  (glioma  of  the  retina,  sarcoma  of  the 
uveal  tract),  it  may  be  nct'cssary  to  remove  the  whole  contents 
of  the  orbit. 

In  f'xenli  riitihii  of  the  orhil  the  lids  may  l;e  retained  if  they 
are  not  implicated  in  the  growth,  l>ut  the  free  margins,  carry- 
ing the  cilia,  should  always  be  iciiioved.  If  it  is  not  done  the 
lashes  are  troublesome  when  the  lids  beconu>  retracted  into 
the  orbit,  as  invariably  follows.  If  the  lids  are  removi'd  the 
incision  is  cariied  through  the  skin  at  the  maigin  of  the  orbit 
in  its  whole  circumference.  The  oibital  contents  are  se))ar- 
ated  fiom  the  walls  by  a  ];eri().steal  elevator,  so  that  they 
remain  attached  only  at  the  ajiex  of  the  (  ibit.  The  ] cdide 
is  then  si'\<'red  with  strong  .scissors,  ha-morrhage  being  con- 
trolled by  pressure.  The  orbit  is  jiacked  with  gauze  and  firm 
pressiu'c  is  ke])t  u]).  At  a  latci-  stage  it  nuiy  be  advisable 
to  ap]ily  Tiersch  grafts  to  the  walls,  since  the  lids  and  con- 
junctiva never  afford  sufficient  eiiithelial  covering  and  the 
extension  of  the  epithelium  o\cr  so  largi'  a  suiface  is  a  tedious 
])rocess. 


SpKri.Ai,  Forms  of  Exophthalmos. 

Exophthalmic  Goitre  {iSt/n.^.—  f-'nins's  or  BasKU.w's 
JJisuisr)  is  one  of  the  commonest  causes  of  exojihthalmos 
(Fig.  .'51!)).  The  sym])tom  coni])lex  includes,  fjcsides  ])ropt()sis, 
enlargement  of  the  thyroid  gland,  tachycardia  and  muscular 
trciuors.  The  jjroptosis  is  almost  always  liilateral  and  may 
ijf  exircmc,  leaihng  to  iago|  iiiiialmia  and  lis  ueieicnous  con- 
sequences (ride  j),  222).     There  is  a  jieculiar  stare,  with  retrac 
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tion  of  the  upper  eyelid,  no  that  there  is  an  unnatural  degree 
of  separation  between  the  inargin  of  the  two  lids  (Dalryniples 
sign).  Nornuiiiy,  when  vision  is  directed  downwards,  the 
upper  Hd  moves  eoneordantly  witli  it.  In  this  di.sease  the 
upper  hd  follows  tardily  or  not  at  all  (von  Graefe's  sign)  :  this 
symptom  is  not  always  present  and  may  occur  in  other  forms 
of  exophthalmos.  Tliere  is  dimini.shed  frequency  of  winking 
and  imperfect  closure  of  the  lids  dining  the  act  (Stellwag's 
sign).  There  may  he  imperfect  |)ow('r  of  ccmvergence  {.\I6- 
bius'sign),  and  often  the  skin  of  the  eyelids  shows  i)igmenta- 
ti(m.     Ophthalmosco))ically  veins  and  arterit's  may  he  some- 
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Pk;.  319. — -Exophtlmlinic  goitre. 

what  distended,  but  specific  signs 'are  absent.  One  or  more 
of  the  cardinal  sym])tojns  may  be  absent.  The  cause  of  the 
disease  is  unknown.  The  most  probable  theory  attributes  it 
to  overjiroduction  or  other  disoi-der  of  thyroid'secretion,  but 
it  has  also  been  attributed  to  disca.se  of  the  cervical  .sym- 
pathetic ganglia,  of  the  central  nervous  sy.stem,  &c. 

It  is  necessary  for  the  ophthalmic  surgeon  to  be  able  to 
recognise  the  disease.  J'lirther  details  of  its  usual  course  and 
treatment  must  be  sought  in  medical  textbooks. 

Pulsatins'  Exophthalmos  is  'jenfr-illv  dv.."  ♦.-:  k:*^;-;..- 
venous  aneurysm,  the  communication  taking  place  between  the 
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internal  carotid  artery  and  the  t'a\ i-rnouH  .sinus.  The  eyeball 
is  protruded  and  the  blood  vessels  of  the  eonjunetiva  and  lid.s 
arc  dilated.  They  can  he  seen,  or  more  easily  felt,  to  pulsate 
synchronously  with  the  arterial  jiulse.  The  ])atient  com- 
plains of  continual  rumbling,  as  of  a  waterfall,  and  this  can  be 
heard  on  auscultation  o\er  the  eye  or  orbit  by  the  surgeon. 
The  {)reptosis  is  diminished  by  steady  i)ressure  on  the  globe, 
and  may  be  diminished  or  abrogated  by  pressure  on  the  com- 
mon carotid  artery  of  the  same  side,  or  sometimes  only  by 
pressure  on  the  carotid  of  the  oj)i)osite  side.  Ophthalmo- 
8Coi)ically  the  veins  of  the  retina  aic  greatly  distended  :  there  , 
may  be  pai)illitis  with  defective  vision,  which  nia^-  amount 
to  complete  blindness.  There  is  often  considerable  pain  from 
stretching  of  the  branches  of  the  fifth  nerve. 

The  cause  of  the  arterio- venous  aneurysm  is  usually  a 
severe  blow  or  fall  upon  the  head,  but  probably  in  all  eases  the 
walls  of  the  artery  are  already  degenerated.  It  may  occur  from 
syphilitic  or  other  arteriosclero.sis,  without  di.sccnerable  trau- 
matism. The  exophthalmoH  in  rare  cases  subsides  spon- 
taneously. More  commonly  it  increases,  and  may  end  in 
hemorrhage  or  death  from  cerebral  causes. 

Treatment.— Continuous  pressure  applied  to  the  carotid 
artery  which  stops  the  pulsation  usually  fails  to  effect  a  cure. 
Ligature  of  this  carotid  has  been  more  successful,  but  recur- 
rence of  pulsation  not  infrequently  occurs. 

Intermittent  Exophthalmos  occasionally  occurs,  gener- 
ally when  the  head  is  depressed,  enophthalmos  not  infre- 
quently being  present  in  the  erect  position.  The  proptosis  is 
increa.sed  by  presaure  on  the  corresponding  jugular  vein.  It 
is  ascribed  to  varicosity  of  the  orbital  veins. 
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PRKLI.MrXARV    INVKSTKJATIOX    OF  THK  I'ATIKNT. 

The  faculty  of  scicntitic  (tlwci'vatioii  can  only  !)<•  fostfred  by 
mcthiMlical  investigation.  Tlu'  student  is  recommended  to 
atudy  each  patient  accordini,'  to  the  followini;  scheme  :  — 

( 1 )  General  condition  of  the  patient. 

(2)  Position  of  the  head. Characteristic  in  paralyses 
of  extraocular  niuscle«  {ride  ]>.  518). 

(■J)  Face. — Note  asymmetry,  facial  paralysis,  alTections  of 
the  skin,  r.f/.,  herpes  ophthalmicus,   &c. 

(4)  Position  of  the  eyebrows,  \icariou.s  action  of  the 
frontalis  in  ptosis  (ridi    p.  rAH\),   &c. 

(a)  Orbits.— Kxophthalmos,  enoi)hthalmos,   &e. 

(())  Eyeballs. — («)     F(Miti(;n    and    direction — strabismus. 

(b)  ^lovements  (ridr  p.   'AA). 

(c)  Size  and  shajie — microphthalmia,  friaucoma  (ride 
p.  276)  .  myopia  (ride  \^.  482),  l)uphthalmia  (ride  p.  290), 
staj)hyloma,   &v. 

(7;  Lids.' — (a)  I'osition — ptosis,  ectropion,  entropion,   &c. 
(h)  Palpebral  aperture — ptosis,  exo|ihtlialnKis    &e. 
(r)  Movenu'uts-  i)tosis,  exophthalmic  goitre,  ic. 

(d)  Margins — blej)haritis,  tumouix,  &c. 

(e)  Lashes — trichiasis,  distichiasis,  &e. 
(/)  Glands — hordeolum,  chalazion,  &c. 

({/)  Puncta  lacrymalia — eversion,  occlusion,  &c. 
(fi)  Lacrymal  sac — swelling,  regurgitation,  &e. 
(8)  Conjtinctiva.— (a)  Ocular — congestion      (conjunctival 
and  ciliary),   secretion,   phlyctenules,   growths,   wounds.   &c. 
(h)  Palpebral — congestion,  gianulations,  scars,  concre- 
tions, ulcers,  &c. 

(r)  Plica  semilunaris— di.si)lac(nient  in  jtuvgium 
giovvths,    &c. 

(d)  CaruncU — inflammation,  gianulations,  growths,  &c. 
fi,35 
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(!•)  Cornea,     -{a)  Size     ulaiicnma.  Iiuphtlmlniia,  &c. 

(/;)  Cmvaturc     ^'oiiicul.  Impfitlialrnia.  anterior  .stapliv- 
Iciiia,   al)rasi()ti8   (rtili    p.   H4),   Ac. 

(r)  Surface     <(iria-al   irllcx,   al)ra.si()iiH,    iiIccim,   fort-igii 
l)()<lii's,  &('. 

('/)  Tiaiis|)an'iicv  -  iiI(MTs,     iiclmla'.     keratitis     (sujht- 
ficial    and    deep    vaseiilarisatiim,     ri(l(     p.    Hi)),     ''  k.p.," 
striate  opacity,  &e. 
(I<  )  Sclerotic,      [n)      ('ui\atiire      and      colour — myopia, 
Htapl.;, !    -iia,  epi.scleritis,   &c. 

{!>}  \'es,scls -ciliary  injection,  epi,-<cleritis,  .scleriti.s,  &c. 
(11)  Anterior  chamber.      {<i)    Depth     (n)  shallow— per- 
forating \M)und,  glaucoma,  dislocation  of   lens,  &c.  ;    (fl)  deep 
—  huphthalmia,    iridocyclitis,    dislocati(»n    of    lens,   &c.  ;     {y 
irregular — iris  l)omh«,  dislocation  of  lens,  &c. 

(/>)  Contents    -cloudy  a(jueous,   hyjiopyon.    hy|)hapma, 
f'oieign   bodies,  dislocated   lens,   &c. 
(IJ)  Iris.     {(I)  Colour —muddv     ii-     iritis,    heterochromia 
(congenital  and   in  iridocyclitis),  atrophy,  eetro|)ion  of    uvea, 
melanoniata,  &c. 

(/>)   Position,  especially    plane  of  surfaet — iris  hombe, 
retraction  in  iridocyclitis,  pseudo-glioma,  &c. 
(I.'{)  Pupils.-  ('0    Relative  size   {rid,    p.  92). 

{!)]   Reaction  to  Ii<_'ht     liirect,  consensual,  maintenance 
of  constriction   (*•/(/■    p    91). 
(r)   Reaction  on  convergence. 
{(I)  Synechia' — anterior  and  posterior. 

(14)  Intraocular  tension. — Increased  in  glaucoraa,  irido- 
cyelitis  :  diminished  in  iridocyclitis,  ])erforation  or  ru])t»re  of 
the  globe,   &c. 

(15)  Central  vision  {Hiii   p.  131). 

(Hi)  Lens. — B\- oblique  illumination  and  the  oiththalmoscope. 

(17)  Vitreous. — Opacities,  fluidity,  foreign  bodies,  haemor- 
rhage, '■  retinitis  proliferans,"  persistent  hyaloid  artery,  &c. 

(18)  Fundus. — {(I)  Opticdisc — blurriiigof  the  edges,  swell- 
ing, cupi)ing,  colour,  crescents,  &c. 

(6)  Retina!  ves-sels — size,  contour,  tortuosity,  &c. 
(r)  (Jeneral  view — retinitis,  choroiditis,  &c. 
(d)  Periphery. 
(c)  Macula. 

(19)  Field  of  vision. 
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THKRAPKITIC    NOTES. 

(Thv    Striwjlhn    of    lolicns.   d-c,    an    <jiviu    in    pi  rri  nli:iji  s : 
1   pir  rml.^  (jr.   r.  In  J    i.   (ii pfiraxinuilih/)  ). 

Lids. 

LolidH.s.  -',\  per  (••■lit.   Sdfiiiirn   l)icailK>nat('. 
.'{   per  cent.    Ii(»iax. 

'DicKC  urt'  iiHOd  for  iIihsdK  inp:  the  cniwtH  in  hiephtintis.  'I'lipy  may  ho 
uh«m1  in  conjunction  with  I  to  2  per  cont.  Hdlicylir  acid,  1  to  2  (ht  cent, 
resorcm,   liquor  ciirboiiis  (IctcrgciLs  (IT|   i. — iv.   to  5    i.),  ice. 

Pigments. — 1(»  pci   cent.  Silver  nitrate. 
1    per  cent.   Picric  acid. 
i    per  cent.  Salicylic  acid. 

Thew  are  UKcd  for  ulccnitivo  hlcpliHritis  ;  the  pm  .jw  should  be 
removed  with  cotton  wool. 

Ointnunts. — 2  per  cent.  Amnioniated  uierctirv. 

.'}  ])er  cent.  Yellow  oxide  of  mercury. 

These  are  well  rubbed  into  the  lashes  for  five  minutes  three  times  a 
day  after  removing  the  crusts  in  ulcerative  blepharitis.  Alternative 
preparations  are  1  per  cent,  salicylic  acid,  3  per  cent,  airol,  2  per  cent, 
resorcin,  3  per  cent,  ichthyoi,  &c. 

HyjKxicrviic  Injections  for  Local    Ancesthf nii- . — 
1  to  2  per  cent.  Novocain. 
1  per  cent.  Stovain. 
1   per  cent.  Alypin. 

These  drugs  are  less  toxic  than  cocain.  They  may  be  combined  with 
advantage  with  a  hajmostatic,  adrenalin  or  suprarenin  (0-0025  per  cent.). 

Conjunctiva. 

'  ' ' "      I '* •••• 

1  in  5000  Perchloride  of  mercury. 
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These  are  used  iis  eloansinp  hitioiis  in  luiite  conjunctivitis,  and  have 
slight  antiseptic  |)r(ipertics  ;  they  should  he  mixed  with  an  equal 
cjuantity  of  hot    water  as  a  rule. 

2   per  cent.    Borax. 

This,  conjhined  with  dilute  hydnHvanie  acid  (1  per  cent.),  relieves 
irritation   in   n'ild   conjunctivitis. 

1    per  cent.   Alimi. 

1    per  cent.  Zinc  mil|)hatc  or  chloride. 

'i'hepe  are  astringent  lotions  used  in  chronic  conjunetiviti.s.  Zinc 
lotion  is  specially  indicated  in  anpilar  conjunctivitis  ((/.c).  Alternative 
preparations  are  1  per  cent  tannin,  j  per  cent,  copper  sulphat(>,  3  to  (i 
per  cent,  .sodium  sozoiodol,  J  per  cent,  zinc  sulphocarbolate,  &c. 

1   per  cent.  Quinine  hydrochloride  or  .svii])hatc. 

This  is  recommended  for  memhranous  conjunctivitis.  The  lea-st 
possible  amount  of  dilute  sulpluiric  aciil  should  be  used  to  (li.s8olve  the 
salt   if  the  .siil]>hate  is  u.sed. 

Pi'jmcnts. — 2  per  cent.   Silver  n'*"ate. 

This  is  use<l  in  acute  conjunct ixitis.  Alternative  preparations  are 
10  to  40  per  cent,  arj/yrol.  Id  to  40  i)e>-  cent,  protargol,  .'i  to  10  per  cent, 
argentaniin,  &c.  ;    these  are  i)robably  not  .so  effectual. 

1  to  4  per  cent.  Pcrchloride  of  increiny  in  glycerin  and 
water. 

This  isoccasionally  used  in  trachoma  ;  it  must  not  be  allowed  to  touch 
the  cornea.  Iced  compres.ses  should  be  appli-d  immediately  after  the 
apiilication  is  made. 

Drops. — ^The  astringent  lotions  may  lie  u.sed  in  the  form  of 
drops.  Silver  nitrate  shoidd  not  be  ordered  in  thi.s  form  on 
account  of  the  staining  which  may  occrv  from  prolonged  use. 

2  ])er  cent.  Cocain  hydrochloride. 

This  is  used  for  producinj;  local  anapsthesia.  Conjunctival  and  corneal 
anirsthesia  is  complete  after  instilling  four  drops  at  intervals  of  five 
minutes.  During  the  intervals  the  eye.,  should  I)e  kept  closed  on 
account  of  tlie  desiccating  action  on  tlie  corneal  epithelium.  In  intra- 
ocular >eration8  one  drop  should  bo  instilled  into  the  opposite  eye 
{vide  J).  455). 

2  per  cent.   ^-P:iicain  hydrochloride. 
2  per  cent.  Alypin. 

These  may  bo  used  instead  of  cocain.     They  do  not  .lilate  the  pupil 
and  are  less  toxic  than  cocain,  hut  they  cau.se  considerable  smarting. 
10  to  1,5  per  cent.    Dionir  . 

This  causes  intense  ouiema  of  the  conjunctiva  ;  after  prolonged  use  the 
reaction  is  si'tjht  or  .ibR^nt      The  r:.".»:.-^r.*  .-.rr-.r-. !.-.:-.-. o  .-t      '....     : 
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tint!  which  quickly  disnppeiirs.  The  first  application  should  be  made 
by  tho  surgeon.  The  druK  stimulates  the  lymph  flow,  and  has  there- 
fore been  recommended  in  ii  larpe  v  ariety  of  cases,  r.;/.,  corneal  nebulae, 
scleritis,  iridocyclitis,   &c.     It  must  be  used  with  caution. 

Suhcoiijunctival  Iiijertions. — Thtse  'lavo  been  recommended  for  the 
same  reason  as  dionin,  and  their  value,  if  any,  is  still  unproved.  Many 
silutions  have  been  used.  Sterile  '.Mo  10  per  cent,  suit  s  )Iiitiiin  is  the 
best  ;  the  others  probably  possess  no  advantage,  and  are  in  some  ca.ses 
liable  to  cause  necrosis.  The  injection  is  made  wuh  a  hypodermic 
needle  under  the  bulbar  conjunctiva  as  far  back  as  possible  above  the 
globe.  There  is  considerable  reaction  and  pain.  Xot  more  than  5  to 
10  minims  should  be  injected  every  other  day. 

Ointments. — Vaseline. 

15  per  cent.   Boric  acid  ointment. 

These  are  used  to  pre^•ent  ihc  lids  from  sticking  together  and  thus 
causing  retention  of  secretion. 

1  to  .3  ])ir  cent.  Yellow  oxide  o.  mercury. 

This  i-i  used  as  a  stimulrnt  and  antiseptic  in  phlyctenular  and  chronic 
conjun.        it  is. 


Cornea. 

Liotinn.1. — ^The  same  collyria  as  for  conjunctival  conditions 
are  used  as  cleansing  and  antiseptic  measures.  The  astringent 
collyria  are  seldom  indicated. 

Pifjment/f. — I    per  cent.  Silver  nitrate. 

Thii-   is  indicated  in  some  cases  of  marginal  ulceration    {vide  p.  220). 

Puic  carbolic  acid. 
This  is  used  as  a  cauterising  agent  in  hypopyon  ulcer  {vide   p.  213). 

Drops. — These  are  the  ordina^-v  mydriatics  and  cyclo- 
plegics,  and  in  rare  cases  miotit     yvuic  infra). 

Dionin  or  subconjunctival  injection  is  sometimes  used  with  a  view 
to  clearing  corneal  nebulsp.  2  per  cent,  fluorescein  in  3  per  cent,  bicar- 
bonate of  sodium  solution  is  used  for  staining  ulcers  and  abrasions  for 
diagno.stic  purposes. 

Ointments. — These  are  the  same  as  for  conjunctival  condi- 
tions. 

2  to  ,5  per  cent,  iodoform,  xeroform,  or  airol  ointment  may  be  used  in 
corneal  ulceration.  Dionin  (5  to  10  per  cent.)  and  mydriatics  may  be 
prescribed  in  ointment  form.  1  to  r>  per  cent,  yellow  oxide  of  mercury 
ointment  is  used  in  gradually  incr'-asing  strength  to  aid  in  the  clearing 
of  nebulop  and  the  opacity  of  interstitial  keratitis  :  it  may  be  combined 
Willi  diuuai. 
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Mydriatics  and  ("ycloim-Koics  ;    Miotics. 

Mi/'/n'ctir.s  (nul  Cuchijilrqirs  (i  iih    p.  62).—  .]  to  1  {icr  cent. 

Atn.piii  sulpliatc.  |  to  \  per  cent.    Hyosciii   or   Sc'oj)oIaniin 

liyclrohromidc.      |  to  },  jut   cent.    l)iil)oisin  .'^lllphat(■.      .',  to  1 

per  cent.   Datiirin  siili)liatc. 

'riicsc  nil'  iis(>(l  a.s  (lrip]i.s  cir  (lintinoiit  in  (•(iriiciil  iilci-rs,  ii'iiis,  irido- 
rvcliti.s.  A<.  Alropin  i.'t  used  pciic-ully.  tlii'  othi'is  hfing  omployccl  a,s 
siihstilutcs  when  (itropin  caiispH  irritation.  Uyimrin  Ofcasionally Causps 
'Ipliriuin  niul   sIkhiIiI   he   watchpcl. 

1  i)er  cent.  Htiniatfo])in  hydrobroniidc,  with  or  without 
2  per  cent,  cocain  hydrocliloride. 

1  to  2  i)cr  cent.    Hnplithalniin  hyth-ochloride. 

ThcHi'  iw  used  for  in\csti)iation  <if  n  fni(tit)n  and  for  ophthalmo.sropic 
PXHmination  :  al.so  for  thp  diaj^nosis  of  synechia'  (ride  p.  25a)  and 
occ-asionaliy  for  the  diinj-nosis  of  incri'asi'd  tension  {rirlf  p.  S.'ia).  For 
refraction  soluti<ais  of  the  same  strengtii  of  the  ba.sea  in  castor  oil  are 
more   certain   in   their  actiiai. 

2  per  cent.  Cocain  liydrochloride. 

This  is  used  occasionally  in  old  jieople  as  a  mydriatic  for  ophthalmo- 
scopic pa-poses,  being  less  likely  to  raise  the  tension,  the  effect  being 
readily  counteracted  by  miotics. 

Miotics  (ri'lr  p.  63).  — 1  to  ]  per  cent.  Pilocarpin  hydro- 
chloride. I  to  1  per  cent.  Eserin  or  PhysoNtigmin  sulphate  or 
salicylate,  with  or  without  1    per  cent,  cocain  hydrochloride. 

These  are  u.scd  in  Klaucotna  (q.v.).  and  occasionally  in  other  cases  (vide 
p.  220).  The  effect  of  cocain  is  to  assist  the  absorption  of  the  other 
drug. 

V'A.SO-CoNSTRirTORS. 
I  in  1000  adrenalin  hydrochloride  or  suprarenin  may  be  added  with 
advantage  to  the  cocain  solution  in  performing  tenotomy,  advancement, 
*c.  It  is  u,sed  alone  in  excision  of  the  lacryinal  sac.  and  occasionally  in 
conjunctivitis  ((•((/.;  pp.  I6i),  IS.!).  It  may  be  combined  with  J  per  cent, 
chloretone. 

TiiK  Treat.ment  ok  Syphtmtic  Affections. 

In  eases  of  suspected  syphilic  disease  of  the  oye  the  possibility  of 
demonstrating  the  presence  of  the  spirochete  should  be  borne  in  mind. 
More  generally  u.seful  is  the  application  of  VVasst-rmann's  test,  for  which 
the  aid  of  a  bacteriologist  is  advisable.  Xo  anti-syphilitic  remedies 
should  be  u.sed  until  the  test  has  been  applied.  When  the  lesion  is 
probably  sjphilitic  tli.'  patient  should  be  brought  rapidly  under  the 
influence    of   mercury.     For    this    purpose    inunctions,     intramuscular 
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inject  ioiiH,  or  int  ravenous  inject  ions  iniiy  bo  u.scd,  supplenipntptl  if 
neci'ssiiry  by  ailniinistriition  l)y  the  mouth.  Inunction  is  genertiliy 
employed,  anil  for  this  purpose  tlie  oleatc  of  mercury  is  preferable  to  the 
ordinary  mercury  ointm(>nt.  Intranuiseular  and  intravenous  injections 
require  special  techni(i\ie.  Intravenous  injection  of  salvarsan  ("'  0()ti  ") 
is  sometimes  reinHrkal)ly  successful,  espccijJly  in  the  acute  stage  of 
syphilitic  manifestations.  When  the  acute  ocular  condition  is  sub- 
siding a  course  of  treatment  at  Aix-la-C'hapelle  may  be  recommended 
wiien  feasible.  Some  recent  substitutes  for  the  ordinary  iodides  i'"e 
sajodin  or  iodoglidine  tablets  (1  to  3,  i.e.,  7  to  15  gr.  three  times  a  day), 
iodipin  (30  gr.  of  25  per  cent.  —  about  10  gr.  of  potassium  iodide),  &c. 

Serum  and  Vacci.nk  Trkatment. 

In  diphtheritic  conjunctivitis  antitoxic  serum  must  be  used.  The 
indications  fi  .'■  other  sera  and  »accinesi  in  the  domain  of  ophthal- 
mology are  much  le.ss  precise.  Thus  Romer  has  introduced  an  anti- 
pneumococcie  seruni  for  the  treatment  of  hypopyon  ulcer,  but  the 
results  obtained  have  been  di.sapfiointing.  Antigonoeoccic  serum  has 
been  advocated  in  oj)hthaImic  neonatorum  and  gonorrhieal  oi)hthalmia. 
In  desperate  cases  of  septic  infection  of  the  eye  after  perforating  wound, 
accidental  or  operative,  a  polyvalent,  serum  may  be  employed,  <.r  it 
possible  a  \acciiie  made  from  a  culture  taken  from  the  eje  :  oral 
administration  of  antidiphtheritic  serum  has  been  recommended  in 
these  cases.  The  vaccine  treatment  of  tuberculosis  is  much  used. 
Many  obsc  ne  pathological  conditions  in  the  eye  suggest  the  possibility 
of  a  tuberculous  oiigin.  Diagnosis  may  be  facilitated  in  some,  prob- 
ably a  minority  of  cases  by  the  application  of  von  I'irquet's  cutaneoi's 
test.  Wolff- Kisner  and  ("almette's  conjunctival  reaction  should  not  Ix' 
used.  Occasionally,  as  in  conjunctival  tuberculosis,  it  is  possible  to 
place  the  diagnosis  beyond  doubt  by  inoculation  experiments  on 
animals;  the  incubation  period,  however,  is  lengthy  (20  to  30  days). 
Tuberculin  treatment  is  best  carri'-  )ut  by  a  bacteriologist  who  has 
famiharised  hiniself  with  the  technique. 

Cark  ok  Instrl'ments. 

Oj)hthalmic  instruments  should  be  kept  in  an  air-tight  glass  cabinet, 
or  when  not  constantly  in  use  in  velvet-lined  cas*>s. 

All  instrumt-nts  should  be  sterilised  before  use  by  boiling  in  3  per 
cent,  sodium  carbonate  solution  {iwt  bivarbonate),  made  with  distilled 
water.  This  procedure  does  not  impair  the  cutting  edges,  but  knives 
and  scissors  should  not  Ije  boiled  more  than  three  to  five  minutes  :  this 
is  amply  sutlicient  if  the  surfaces  are  bright  and  free  from  taniish.  as 
they  ought  to  be.  If  distilled  water  cannot  Iw  obtained  the  cutting 
instruments  sht'uld  \w  well  soaked  in  pure  carbolic'  at'id  before  being 
transferred  to  the  dish. 

The  instruments  may  Ix'  removed  from  the  steriliser  immeJiutdy 
before  operating  mid  used  dry.  More  commonly  the_\  are  immersed  in 
tluid  in  a  dish,     'llie  fluid  should  be  3  l)er  cent,  sodio"'.  carbonate  which 
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has  l)cpn  boiled.  In  no  cane  munt  boric  lotion  bt  u/irtl,  sinco  it  tnmishoa 
the  steel. 

It  is,  however,  much  sjifer  to  use  the  instruments  dry.  It  i.s  almost 
impossihle  to  sterilise  the  skin  of  the  hands  ellieiently,  tind  if  the  instru- 
ments 111.'  wet  fluid  from  the  iinjjers  is  liable  to  run  nlonjr  them  into  the 
eye.  Tiir  points  of  knives,  &c..  should  be  di|i|)ed  in  steiile  saline  imme- 
<liately  before  use  to  faeilitate  their  piis.sa^e  through  th(>  tissues. 

The  surgeon  should  wear  a  sterilised  gown  or  at  least  st»'rilis<>d  sleeves, 
and  also  a  mask  eovering  the  nosi'  and  mouth,  for  all  intriiucular  o]>era- 
tions. 
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REQUIREMENTS  OF  CANDIDATES  FOR 
ADMISSION  INTO  THE  PUBLIC  SERVICES. 

(These,  reijnlntions  have  in  many  cases  been  superseded ,  but 
the  official  rcjuirements  are  not  available  for  jmhlicatiim.) 

Commissions  in  thk  Army. 

The  Rppiiliitions  rominling  tho  Examination  of  Eyesight  arc  as 
follows  : — 

Squint,  or  any  niortiid  condition  of  tho  eyes  or  of  tho  li'is  of  oither  eye 
liable  to  the  risk  of  aggravation  or  roourreneo,  will  cause  the  rejection 
of  the  candidate. 

The  exainitiation  for  determining  the  acutene.ss  of  vision  includes 
two  tests  :  one  for  distant,  the  other  for  near  vision.  The  Army  Test 
Tj  pes  will  be  used  for  the  test  for  distant  vision,  without  glasses,  except 
where  otherwise  stated  Ix'low,  at  a  distance  of  20  feet ;  and  Snellen's 
Optotypi  for  tho  test  for  near  vision,  without  glasses,  at  any  distance 
selected  by  the  candidate.  Each  eye  will  be  examined  separately,  and 
the  lids  must  be  kept  wide  ojx>n  during  the  test.  The  candidate  must 
bo  able  to  read  the  tests  without  hesitation  in  ordinary  daylight. 

A  candidate  possessing  acuteness  of  vision,  according  to  one  of  the 
standards  herein  laid  down,  will  not  be  rejected  on  accoiuit  of  an  error 
of  refraction,  provided  that  the  error  of  refraction,  in  tho  following 
cases,  does  not  exceed  the  limits  mentioned,  viz.  :  (a)  in  the  ease  of 
tnyopia,  that  the  error  of  refraction  does  not  exceed  2  5  D  ;  (h)  that  any 
correction  for  astigmatism  does  not  exceed  2-5  D  ;  and,  in  tho  case  of 
myopic  astigmatism,  thai  the  total  error  of  refraction  does  not  exceed 
2-5  D. 

Subject  to  the  foregoing  conditions,  the  standards  of  the  minimum 
acuteness  of  vision  with  which  a  candidate  will  be  accepted  are  as 
follows  : — 


Standard  I. 


Right  eye.. 


Distant     vision. — -V  =  0/ti. 
Near   viaiuii.      Rtnius  U,   -u 


V  =  (i/0. 
ncaua  U,   u. 


Ltjt  eye. 


II 


II 
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Bitter  fi/c 
Distant   Nision, — V 


Stdiiildid  [I. 


(i/ti. 


Near  vision. — Reads  0,   (i 


Wornr.  eye. 

v.  without  glasses,  =  not 
Ik'Iow  (i/CO  ;  and  after  cor- 
rection with  glasses,  —  not 
1k-1ow  tJ/24. 

Reads  1. 


i  .i 


.'^'Iciidard  III 

Better  eye. 

Distant  vision. — V,  witl.'iut 
glasses,  =  not  below  (i  24  ; 
and  after  correction  with 
glasses,  =  not  below  6/6. 

Xear  vision,  --^  Reads  0,  8. 


^^'orse  eye. 

V,  without  gla-sses,  =;  not 
below  6/24  ;  and  after  cor- 
rection with  glasses,  —  not 
below  6/12. 

Reads   1. 


In  Standard  III.,  the  standard  for  the  test  for  distant  vision,  without 
glasses,  for  otlicers  of  the  Special  Reserve,  will  be  not  below  6  '36. 

Inability  to  distinguish  the  jirineipal  colours  will  not  be  regarded  as  a 
cause  for  rejection,  but  the  fact  will  be  noted  in  thi>  report,  and  the 
canditlate  will  be  infonned. 

The  degree  of  acuteness  of  vision  of  all  candi(lat<'s  for  commissions 
(including  preliminary  cxaniinatioiis)  will  bi' entered  in  their  reports  in 
the  followiii'/  manner:  — 


t-    ,<    ■  .  .         Right   ev 
Suliicient    .     ,    ,  ,, 

[  Left    eve    \ 


■  \  Left    eye    ^ 

,    IJi.rV.f      ..,-.^ 

Defective 
\o  relaxation  of  th(>  standard  of  vision  will  e\tr  be  allowed. 


Reads. 

Reads.. 

(  Right  eye  V    = Reads. 

V  Left  eye  V  = Reads., 


li  ! 


(lir 


t      I 


,.0M.M1.SS10NS    IN    THK    KoY.\L    NaVY. 

Blindness  or  defective  vision,  imperfect  perception  of  coliurs,  fistula 
lachrymalis,  or  any  chronic  disease  of  the  eyes  or  eyelids  renders  the 
candidate  unfit.  Candidates  for  Xaval  (.'i'detships  must  possess  full 
normal  \ision  as  determined  by  Snellen's  tests,  each  eye  being  separ- 
ately examined.  For  candiilatcs  for  other  branches  of  the  Royal  Navy 
full  normal  vision  is  not  required,  but  any  defect  of  vision  must  be 
due  to  errors  of  refraction  which  can  be  corrected  to  normal  by  glasses, 
and  vision  without  glasses  must  in  any  ca.se  be  not  less  than  ,,';,  with  each 
eye,  and  the  candiilate  must  also  be  able  to  read  D  =  0,  6  of  Snellen's 
test   types. 

Rirruil/i  for  tfi<   Xanj  and  Royal  Marines. 

To  iletermine  the  acuity  of  vision.  Snellen's  letter  types  are  to  be 
use<l,  and  care  is  to  be  tak<'n  that  the  pioper  distances  are  carefully 
marked  oti',  either  on  the  lloor  or  the  wall  of  ^the  room.  Should  the 
loom  iH)i   be  suiiicicniij    long  for  the  ii  metre  card  to    be  u.stni,  the  o 
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metri-  caril  may  !«'  subslitiilfd.  and  txilh  Ihcsc  cards  arc  to  t)c  supplied, 
fts  well  as  the  prupcr  size  nf  typt'x  fi>r  testing;  near  vision. 

Tlic  ((vldur  Hcnsc  is  to  Im>  determined  l)y  means  of  Holm^Tcns  wool 
test,  and  c-arc  is  to  ho  taken  that  when  th'-  «ools  hccome  (hill  from  use 
they  are  renewed. 

A'o^-.---For  distant  vision.  I)  (i  li  is  eonsidiied  normal  ;  U^r  near 
visifin,  ahilily  to  i-ead  I)  tt'i  at  an_\  distance  cho.sen  hy  the  cniich- 
dato. 

I''<ir  candidates  for  the  Siaman  (lass  (incliidinj;  Moys  tiiicl  Youths). 
Marines  (exchidiiiK  Marine  Maiutsiuon).  .\rmonrer  ratings.  Kn^'ine  Kooiu 
Artificors,  Electricians  and  Hoy  Artifu'crs.  full  normal  vision  is  ret|uir:'d. 

In  candidatcH  for  other  Artisan  ratings  an<l  for  Stokers  the  vision 
must   ho  fi/H. 

For  all  other  rati  nj.'s.  ineluchnK  Writers,  Ships  Steward's  .Assistants, 
Ship's  Cooks.  Sick  Mcrth  Staff,  Hoy  Writirs,  Ships  Steward's  JJoys  and 
OHicers'  Stewards  and  Cooks,  the  vision  must  not  ho  less  than  ('>/12. 

For  all  ratings  except  Writers,  Shiji's  Cook  ratings  and  Olhcors' 
Servants,  tho  colour  sense  must   lie  normal. 

Defects  of  vision  must  only  Ix"  duo  to  errors  of  refraction,  and  must 
be  capable  of  correction  to  !)/•>  Snellen  by  moans  of  glasses,  and  the 
candidate  mu.it  lx>  able  to  read  I)     ;  (10  without  the  aid  of  glasses. 

Marine  Handsmcn.  Sick  Berth  Staff,  Writers.  Ship's  Steward  ratings, 
Ship's  Cook  ratings  and  Othcers'  Servants  are  allowed  tu  wear  gliisses. 


Appointmknts  cnkkk  th?:  Government  or  India. 

Th(  KrcleMuxtiral,  Education,  (Itojogiral  Survey.  A<jriruUural, 
imhnn  Viiuiim ,  Cuxtomti,  Ciril  Wleriiuiry,  aivl  other 
Jh}Hirtmint/i  mit   .fprcidUi/   jiroriihd   for   in   the   foUoinng 

1,  A  candidate  may  bo  admitted  into  the  Civil  Services  of  tho 
Government  of  India  if  ametropic  in  one  or  both  eyes,  provided  that, 
with  correcting  lenses,  tho  iicutenoss  of  vision  be  not  loss  than  "  in  one 
eye  and  'I  in  the  otlier  ;  there  being  no  morbid  changes  in  tho  fundus  of 
either  eye. 

2.  Cases  of  myopia,  however,  with  a  posterior  staphyloma,  may  fie 
admitted  into  tho  EM^rvice,  provided  the  ametropia  in  eithereyodoes  not 
exceed  2-5  D,  and  no  active  morbid  change."  of  choroid  or  retina  be 
present. 

,').  A  candidate  who  has  a  defect  of  vision  arising  from  nebula  of  the 
cornea  is  disqualified  if  tho  sight  of  cither  eye  be  less  than  V'.j  ;  and  in 
such  a  case  the  acuteness  of  vision  in  the  better  eye  must  equal  s,  with 
or  without   glasses. 

4.  Squint  or  any  morbid  condition,  subject  to  tho  risk  of  aggravation 
or  recurrence,  in  either  eye,  may  cause  the  rejection  of  a  candidate. 
The  existence  of  imperfection  of  colour  sen.se  will  bo  noted  on  the  can- 
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Thf  IkpHrtminlx  of  Fonif,  Survnj,  T(h (jr<t I'h ,  Farlorirs,  and 
for  various  Artifirrrs.* 

1.  Tf  myopiti  in  nno  or  both  oycs  oxists,  iv  niiKlidntf  may  l)0  paswd, 
|)rr>vi(l('il  \ho  iiiiictropiii  (|<ios  not  fXfccd  '2!i  I),  and  if  with  corrrcting 
ultisHCM,  not  cxcoi'dinj;  2-5  I),  the  aciitcncsM  of  vision  in  one  eye  equals 
■;  and  in  the  other  ?.,  there  being  normal  rang(>  of  aeeommodation  with 
the  glasses. 

2.  Myopie  astigmatism  does  not  disqualify  a  candidate  for  service, 
provided  the  lens  or  the  coml>inc<l  sph(>rical  and  cylindrical  lenses 
required  to  correct  the  error  of  refraction  do  not  exceed — •  2-5  1)  ;  the 
acutcness  of  vision  in  one  eye,  when  corriM'ti'd,  being  equal  to  ",  and  in 
the  other  eye  :;,  together  with  normal  range  of  accommodation  with  the 
correcting  glasses,  theri>  being  no  evidence  of  progressive  (hseaso  in  the 
choroid  or  retina. 

3.  A  candidate  having  total  liypermetroi)ia  not  exceeding  4  1)  is  not 
dis(pialified  provided  the  sight  in  one  eye  (when  under  the  influence  of 
atropin)  e(pirtls  ".  and  in  the  other  eye  e(|uals  i.  with  +  4  I)  or  any 
lower  power. 

4.  Hyj)ertnetropie  a.^-tigmatisrn  does  not  distpialify  a  candidate  for  the 
service.  provi<led  the  lens  or  combinc<l  Icn.ses  riHpiired  to  cover  the  error 
of  refraction  do  not  exceed  4  1),  and  that  the  sight  of  one  eye  equals  '.] 
and  of  the  other  ','.,   with  or  without   such   lens  or  len.ses. 

5.  A  candidate  having  a  defect  of  vision  arising  from  nebula  of  the 
cornea  is  disqualified  if  the  sight  of  one  eye  be  less  than  {'..  [n  such  a 
case  the  l)etter  eye  must  be  ermnetropie.  Defects  of  vision  arising 
from  pn'hological  or  other  changes  in  the  d(>eper  structures  of  either 
eye,  which  are  not  referred  to  in  the  above  rules,  nmy  exclude  a  can- 
didate for  admission  into  the  service. 

t).  Squint  or  any  morbid  condition  subject  to  the  ri.sk  of  aggravation 
or  recurrence,  in  either  eye,  may  cause  the  rejection  of  a  candidate.  The 
existence  of  imperfection  of  colour  sense  will  bo  noted  o  i  the  candidate's 
paper. 

J'lihlir    Works    ')  jxirtmait    ami    SujKn'or    EstablishihintK, 
R(t  Ihi-a  1)    IkjHi  rtnu  nt . 

1.  If  myopia  in  one  or  both  eyes  exists,  a  candidate  may  be  pcssetl, 
provided  the  ametropia  does  not  exceed  .1-5  1),  and  if,  with  correcting 
glasses  not  exceeding  3-5  I),  the  acutencss  of  vision  in  one  eye  equals  ;; 
and  in  the  other  ",  there  being  normal  range  of  accommodation  with  the 
glasses. 

2.  Myopic  a.stigmat ism  does  not  disqualify  a  candidate,  provided  i  ho 
lens,  or  the  combined  -spherical  and  e\  lindrical  lenses,  retjuireil  to  correct 
the  error  of  refraction,  does  not  exceed  3-,5  I)  ;  the  acutenss  of  vision  in 
one  eye,  when  corrected,  being  equal  to  !;  and  in  the  <ither  H,  together 
with  normal  range  of  accommodation  with  the  correcting  glasses,  there 
being  no  evidence  of  progres-sivo  disease  in  the  choroid  or  retina. 

Arlilicers  engaged   in  map  mid  jilan   drawing  may  be  eonsiderod 
separately,  and  this  standard  relaxed  if  it  appears  *o  be  desirable. 
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3.  A  rarulidiit''  hnvinu  I'lliil  hyiMTiiU'trii|iiii  iml  c'xropclinf;  ♦  D  is  not 
(lisquiilitiid,  pnivid.il  tli<'  si^ihX  m  om-  eye  (when  tiiidiT  the  iiitlui'ii((>  of 
iitropin)  ('(umls  :;.  iiiid  in  tlio  other  eyo  (•<iiial! ,  ;:.  with  •  4  1)  ^'ll^s.s^•f^,  or 
any   lower  power. 

4.  H\  perinetropie  astiiriniitisni  does  not  discpiiilify.  j>ro\ii|ed  thi' 
lens  or  romhined  lenses  reiniired  to  cover  the  error  of  refraction  do  not 
exee<vl  4  I),  and  that  thesi>.'ht  of  one  ey<' ecpials  :;  and  the  other  !' .  with  or 
witho\it   such   lens  or   lenses. 

r>.  A  candidate  havin>;  a  defect  of  vision  arising  from  nebula  of  the 
cornea  is  disfpialilied  if  the  siyht  of  that  eye  he  less  than  ,',.  In  siich  a 
case  the  hotter  eye  must  he  emmetropic.  Defects  of  vision  arising'  from 
pathological  or  otlu'i  changes  in  the  deei)er  .striKturcs  of  either  eye, 
which  are  not  referred  to  in  these  rules,  may  exclude  ii  candidate. 

ti.  Squint  or  iiny  inorhid  eon<lit ion,  subject  to  tlie  risk  of  ajiKi'ivation 
or  recurretice,  in  either  eye,  may  cause  the  rejeetinn  of  ii  canilidatt". 
Any  imi>crfection  of  the  colour  ,sens»^  is  a  disqualification  for  appoint- 
ment to  the  Ki\)iinperinc  IJnineh  of  the  Railway  J)e|)artmeut.  or  a.s 
A.ssistant  Superintendent  in  the  Traflic  Department.  In  all  other  ca.sen 
a  note  as  to  any  im]X'rfcction  of  colour  sense  will  h<'  made  on  the 
eiindidiite's  papers. 


T/if  hulian  M((firnl  Srrrirr  nui  t/ic  I'olin    l)(j(irlm(ni. 

1.  Squint,  or  any  morbid  condition  of  the  eyes  or  of  the  lids  of  either 
eye  liable  to  the  risk  of  aji^ravation  or  recin'rence,  will  cause  the  rejec- 
tion of  the  candidate. 

2.  The  exuniination  for  determining  the ncutenes.s  of  vision  include.^ 
two  tests  ;  one  for  distant,  the  other  for  near  vision.  The  Army  Test 
TjTies  will  he  use<i  for  the  test  for  distant  vi.sion,  without  gln.sses,  except 
where  otherwise  stated  below,  at  a  distance  of  2t)  feet  ;  and  Snellen's 
Optotypi  for  the  test  for  near  vision,  without  pla.s.seH,  at  any  <listanee 
selected  by  the  candidate.  Each  eye  will  he  examined  separately,  and 
the  lids  mu.st  be  kept  wide  open  during  the  test.  The  candidate  must 
be  able  to  read  the  tests  without  hesitatiiMi  in  ordinary  daylight. 

;>  A  candidate  pos.se.ssinp  aciitene.ss  of  vision,  according  to  one  of  tho 
standards  herein  laid  down,  will  not  bo  rejected  on  account  of  an  error 
of  refraction,  provitletl  that  the  error  of  refraction,  in  the  following 
cases,  does  not  exceed  the  limits  mentioned,  viz.  : — (a)  in  the  case  of 
myopia,  that  the  error  of  refraction  d(>es  not  exceed  2-5  D  ;  (6)  that  any 
correction  for  antirjm<iti''m  does  not  exceed  2-5  D  ;  and,  in  the  ca.se 
of  myopic  astigmatism,  that  the  total  error  of  refractioT^  dot\s  not  exceed 
2  5  D. 

4.  Subject  to  the  foregoing  conditions,  the  standards  of  the  minimum 
acuteness  of  vi.sion  with  which  a  candidate  will  be  accepted  are  as 
follows  : —  . 


Standard  I. 


Rujht  eye. 

Distant  vision. — V  =  ti/t).  V   =  ti/ti. 

Near  vision. — Reads  0,  0.  Reads  0,  fi. 


Lejt  eye. 


{ 


w 
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Staiiiltiiil  If. 


tirttrr  vi/i\ 
I>isl(int    \  is|i>n.      \'        li  (i. 


NiMi-    vision.    -Ucnil>   0.    li. 


W'tiric  <  7<>. 

W  wilhiiiil  trliL-^is.  iiol 
tx'low  t)  lilt  ;  iiikI  iiftir  cdr 
n-ctiiiii  with  jilnsscs.  not 
IkI.iw  «  '2J. 

Mr.lds    I. 


Sill  mill  III   III. 


I   , 


P-llir  I'll-. 

Distiuil  viwidn. — \,  \viltio\it 
fjliissos,  not  below  ()/2t; 
and  (iftcr  rorrcrlion  willi 
^liuMSfH,     -  not  holow  t)  ^r>. 

Xotir   visio!!.    -HpikIs  (t,   8. 


li  ttifti-  fifi\ 
V,      uitlioiit      pliiSHi^s.        not 
Im'Iow  l'i/2t  ;   and  uftiT  cor- 
rocticm  with  glassoH,  -=  not 
hclow  t!/12. 
Hoiids   1 . 


N.B.— In  all  otlicr  rcspocts  ranihchitis  for  these  two  l)ran(hes  of  the 
Rorvioe  inuMt  eoine  up  to  the  stiuiclai<l  of  physical  reiniiieinents  lai<l 
down   for  caiidiclatis  for  eoniniisHions  in  the  army. 

Thr  Iniliiin  Pilof  Sfrrirr.  ami  Cinu/iifalr.s  (or  apjioitttmrnls 
(iM  fliKirds,  Kiujim-itrivers,  Shjmtbncn,  uiul  l'i)int\mrn  on 
Rdilin.'i/s. 

1.  A  eanflidate  is  (hsqnalihod  unless  l)oth  eyes  are  OTnnietropir,  liis 
aoutoness  of  vision  nnil  ranee  of  aeeoininodation  heinf;  perfect. 

2.  A  candidate  i.s  distinalified  hy  any  iniperfi'ctior,  of  liis  colour  sense. 
H.   Strahism\is.  or  any  defective  action  of  the  e.\terior  inwscleH  of  tlie 

eyetiall,  disqualifies  a  candidate  for  these  branches  of  service. 

Thr  huliitn  Mitrinc  Srrrirr,   inrJnd'uKj  Entjiiirrrx  and 
Firrmin. 

1.  A  candidate  is  disqualified  if  he  have  an  error  of  refraction  in  one 
or  both  eyes  which  is  not  neutralised  ))y  a  concave  or  by  a  eonve.x  1  I) 
lens,  or  some  lower  power. 

2.  A  candidate  is  disqualified  by  any  imiierfection  of  his  colour  sense. 

3.  Strabismus,  or  any  <lefective  action  of  the  exterior  muscles  of  the 
eyeball,  disqualifies  a  candidate  for  this  branch  of  service. 


m  mi  -i 


Special  Duljf. 

(Candidates  for  special  duty  under  Government  must  possess  such  an 
amount  of  acateness  of  vision  as  will,  without,  hindrance,  enable  them  to 
perform  the  work  of  their  oliico  for  the  period] their  appointment  may 
last.  In  all  cases  of  imperfection  of  colour  sense  a  note  will  be  rnado 
on  the  candidate's  papers. 
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I'lioT  Skrvick. 

fi>(jiiliili(>n.s  for  llii    Ml  (Hi III    Kxiimiiuition  nj   ('(nululoltx  for 

I'lldli'   Liniisix. 

All  ciiiidiiliitiM  fill-  Ihi'  I'lliilMUc  Sfr\  ice  arc  cxiiinini'il  liy  I  he  Cor- 
noriiti'iTi  s  Miijicnl  OIliciT,  l)<>lli  HH  (<>  iIiimt-  I'liysical  Fitin'SH  iinil  iis  to 
thfir  AciilcTicHH  iif   \isiiiii   iitid  ('ii|()\ir   I'crceptMm. 

1.  Kiiriii  \isiun.  A  cutiiliiliitc  rimxt  liiivc  no  <lcfiTt  of  Hinhl.  h<'  iiiiist 
l«'  iiMc  to  ri'ud  witlioul  t:lii'<««  '■'.  ''.V  <'H<Ii  cyt'  s<'|ii»nilcly  at  Ilii-  n'niiircd 
distance,  and  tlic  near  type  at  the  diHlnnec  for  whicli  it  is  marked. 

'2.  Squint,  or  any  defccli\c  action  of  the  eye  nnis<|ps  or  any  (hseivw 
of   the   eye  dis<nialifieH. 

3.  A  candidate  is  diM)iiali(i"d  l)y  iiiii/  imperfection  of  his  colour  sonso. 

4.  A  candidate  must  l)e  also  othcrwiw  physically  tit  for  the  duticH  of 

a  nrot. 


i<l 


Method    ok    Examinattov. 

A   eandiilate  is  first   examined  as  to  his  form  vision  :— 

He  is  i>liioed  at  a  distance  of  I)  metres  from  ft  set  of  Snellen'n  Test  Type 
Cards,  arranpeil  on  a  revolviiip  box  so  that  ilifTereiit  cards  Oftn  be 
exposed  when  required,  a  pood  light  is  thrown  on  the  card  ;  the  can- 
didate wears  a  trial  frame  and  the  vision  of  the  left  eye  is  shut  off  by 
placing  ft  plain  disc  in  the  trial  frame  in  front  of  the  left  eye.  The 
distant  vision  of  the  right  eye  is  then  ascertained  by  the  candidate 
reading  with  both  eyes  open  tlie  letters  fif  one  of  the  Typo  Cards.  The 
])lain  disc  is  then  ])ut  in  front  of  the  right  eye  and  the  vision  of  the  left 
cyo  ascertained  by  his  reading  the  letters  of  another  Tost  Tj-pe  card. 

If  the  candidate  fails  to  road  ;;  with  each  eye  separately,  the  cause  of 
the  defect  is  ascertained,  and  unless  it  ia  due  to  some  temporary  derange- 
ment  of  vision  ho  is  rejected. 

Having  road  I;  with  oftch  oyo  separately,  the  near  vision  is  next 
examined  by  causing  him  to  read  with  each  eye  separately  the  near 
typo  at  the  distance  for  which  it  is  marked. 

The  candidate  is  next  examined  as  to  his  colour  vision  by  moans  of 
Holmgren's  wools,  and  the  method  of  conducting  this  part  of  the  ex- 
amination i^:  the  S(m\e  as  that  laid  tlown  in  the  Board  of  Trade  regula- 
tions relatin_  to  the  examination  of  Master.s  and  Mates,  1904  {vide  infra). 

The  candidate  is  next  gi%'en  ho  colour  ignorance  test.  The  room  is 
made  quite  dark  and  the  candidate  is  placed  at  6  metres  distance  from 
an  illuminated  ophthalmic  lamp  with  a  metal  chimney  and  bull's-eye 
condenser,  before  which  sheets  of  red,  green  and  white  glass  are  passed 
and  he  is  reqiiircd  to  name  the  colours. 


Masters  and  Mates  of  the  Mercantile  Marine. 

(The  sight  tests  are  three  in  number  :  (1)  Form  test  ;  (2)  Colour 
vision  test  :  (3)  Colour  ignorance  test.  Lengthy  instructions  are  pro- 
vided as  to  the  requirements  and  methods  of    examination.     These 


6r/> 
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should  (m)  Htiiilii'il  l)y  any  larididtitc.  Koriii  m^khi  ih  t<-Htrd  l.y  Snellen  » 
ly|M'N  cir  l>y  dolH  for  thdw  whi>  c'iini\()l  reiul.  Ciinilidatfs  may  iis4>  hofh 
i-yes  i.r  rilhrr  •■\,\  l>ut  niiiHl  not  use  i;Iiihh<'w  of  any  kind.  If  the  can- 
ilidatf  at  Iti  feel  from  the  te.st  eati  lead  correelly  three  of  the  five  letters 
in  the  fiftii  line  from  the  top,  or  four  in  either  of  the  two  ImiH  helow, 
he    may    he    ennsidereil    to    havi'    liilH     'il    the    test. 

(Thow  t<<«tH  nrc  at  pre««Mit  under  the  rontwderation  of  a  l>e|>artitientAl 
Committee  (jf  the  Hijard  of  Trade  and  are  likely  to  he  nioililied  at  au 
early  date.) 


INDEX 

(Tho   priiiripiil  pupo  nfiTciici'M  iiro   pniilcil  m  hriivvtypf. 


Ahfrhation,  chrdiimtic,  57 

uphcTiciil,  nti,  r>7 
AhlnlKi  ri'tiiiic,  It."i4 
Ahlcphiiiiin,  U():t 

AlmccHs,  iiitriiiTiiriinl.  (X-iilar  rmini 
ft'KliitionM  of,  ."id? 

liU'ryiiml,  (ilT 
Accessory    siihis<^h    oi    nos4',    dis- 
tent ion  of.  ti2r» 
Accoininoilalioii,  4!),  .jII 

H^c  and,  T)! ,  TiU 

arn|>litiidt>  of,  r>\ 

and  convergence,  511,  ')'M 

anoiimlies  of,  47.'{,  .Kll 

effect   ..f,  48 

paralysis  of,  r>(U    . 

ran>;e  of,  "iH,  I  'M 

relaxing  of,  1  21 

spasm  t)f,  1;J4,  riOi 
Achromatopsia,  HM7 
Acuity  of  vision,  titi,  131 
Adaptation,  retinal,  77 
Adnexa,  diseases  of,  .'575 
Adrenalin  14'J,  lti!»,549,  til 4,  (>4tl 
Advancement  operation,  524,  541, 

549 
Age  and  accommodation,  51,  51! 

and  glaucoma,  275 

errors  of  refraction  and,  l!t7 

incidence  of  ametropia,  4Hi> 

influence  on  hvpojiyon  ulcers, 
211 

influence  on  refraction,  54 
Albinism,  98,  ]2t),  360,  52ti 
Albuminuric  neuro-retinitis,  ,'U») 
Alcohol,  amblyopia  ilue  to,  354 
Alypin,  t)38 
Amaurosis,  383 

fugax,  384 

iira?mic,  383 
Amaurotic  cat's  eye,  08 
Amaurotic  family  idiocy,  339 
Amblyopia,  383 

cor-gonittti,  iio^J,  rj',y,i 


ex  anopsia,  383,  533 


Amblyopia,  heteronymous,  383 

hysterical,  384 

(piinine,  353 

tobacco,  ,352 

toxic,  352,  354 
Ametropia,  38,  473 

age  incidence  of,  48ti 

axial,  44,   1  15,  4S2,  49l» 

curvature,  44,    llti,   482,  490, 
493 

glass<'s  for,  41 

ind>-x,  44,  52,    llti,  482,   4!»i», 
4!>4 
Ami  It  io  retinie,  354 
Amplitude  of  accommodation,  ,51 

of  convergence,  513 
An»>mia  of  retina,  33<i 

st'conilary,    ocular    complica- 
tions of,  572 
Ariicsthesia,      local,      hjpodermic 

injec'tions  for,  t>37 
Anatomy  of  cornea.  1 

of  eye.  1 

of  <>xt  rinsic  ocular  muscles,.5<)4 

of  lacrymal  apparatus  lil*5 

of  the  lids,  575 
Angioma  of  lids,  628 
A'lgle,  7.  5311 

metre,  ,51 1 

visual,  38,  131 

minimum,  ti7 
Angular  conjunctivitis.  170 
Aniridia  angeiiital,  2ti!t 

traumatic,  40t> 
Anisometropia,  55,  496 
Ankylolx'pharoii,  595,  6113 
.Annular  scleritis,  247 
.\nterior  chamber,  anatomy  of,  3 

examination  of,  90 

delayeti  reformation  of,  465 

investigation  of,  636 
Aphakia,  116,  490,  494 
Aqueous  humour,  3,  19 

relraciive  iiide.x  oi,  35 

secretion  of,  18 


t- -.1 


651 


p\ 


652 


INDEX 


iH'fe 


ti  ) 


j 

3  1 


)      ' 


i        - 


ii; 

lit 


i,i 


Arciis  juvonilis,  21W 

HeiiiliH,  234,  2.'(li 
Ar^'yll  H()l)»>rtH<)ii  pupils,  !t2,  ,'>r)4 
Arnyrtil,  154 
Arfr>  nmis.  I  (li),  1  S!l,  24:{ 
Army,  rf(|iiir<'tnriilH  of  chiiiIkIuIi-s 

for  (•>>niiiiiHsi()iis,  tii;{ 
Arterii's,  clliarv,  12 

of  .Vf.  n" 

ophthalrnos((>|>ic    ii|)pcarnn((' 
of    12(i 

rctiiiHl,  (Icgi'iUTi'lixc  charigos, 
:t4(l 
Artiiicial  eye.  471 
AspergilluH  fmiiigatioTi,  217 
Astliciiopia.  4'.tl,  4!t;i.  544 
Astipinalisni,  44.  4t),  120,  493 

causes  of,  r>() 

liyj)orinotropic'  roiiipouiii!,  U> 
simple,  4() 

irr.gular,  40 

lenticular,  .Ti 

mixed,  iO 

myopic  compouiul,  47 
simple,  4(> 

regular,  4H 
Astriugeat  lotions,  ti.'tH 
Atheromatous  ulcers,  2"!1 
Atropin,  62,  2til 

dangers  of.  170 

in  corneal  ulceration.  202 
rritation,  iHl 

ointment.  201 

routine  use  of,  2  Hi 
Atrophy.  o])tie,  371 
Auditory      nerve,     tumours     of, 
ocular  manifestations  of,  ,')()2 

Hacilus  coli,  ItiO 

ilijihtheria,  101 

Koch-Weeks,  150,  162 

Morax-Axenfeld,  170 

tubercle,  105,  ISO,  2<i0   ,324 

xerosis,  102,  187 
Bactenal  infection  of  eye,  325 
IJacteriology  of  choroid,  325,  431 

of  ciliary  body,  2(>(),  431 

of  conjunctiva,  145 

of  cornea,  193,  210 

of  iris,  258 

of  niueocole,  610 

of  retina,  325,  431 

of  s\Tnpathetic   oplitlmlmia, 
435 
Bandage.  Moorfield's,  45!t 
Band-shaped  opacity,  23tj 


Basedow's  disease,  (131 
Beers"  discission  neerjje,  445 

knifi".  5H4 
hinocular  diplopia,  517 

vision,  ,510 

lielo  of,  144 
Bjerrum's  screen,  14.3 

t(  St  types,  144 
■'  Black  spots  ■"  in  cataract,  296 
BIcnnonlKea,  acute,  155 
Blepharitis.  57M 
Blepharophimosis,  5!Mi 
Blepharospasm.  Si) 
•  Blight."  1.50 

Blood,    diseases    of.    ocidar    com- 
plications of.  572 
Blood  supply  of  eye.   1  1 
Blood  vessels  of  cornea,  SS,  SII 

of  retina,  9 

degenerative  changes,  340 
(lisorders  of,  330 

of  \;veal  tract,  13 

ophthalmoscopic  >ipi>earance, 
126 
Blue  sclerotic,  S3 
Bowman's  discission  needle.  445 

membrane,  1 
Bruch,  membrane,  of,  7 
Buller's  shield.  157 
Buphthalmia,  200 
Burns,  injuries  caused  by,  402 
Burow's  operation.  588 

Calcarkoi's  film,  transverse,  236 
Canaliculus,  005 

congenital  anomalies  of,  010 

occlusion  of,  010 

slitting  of,  (H)S 
Canal  of  Cloquot  19 

of  .Schlemm,  3,  14 
Candidates    for    Public    Service', 

reipiirements  of,  043 
(,'anthopla.sty,  5S7 
Capillary     pulsation     of     retinal 

ves.sels,  128 
Car'jolic  acid,  ajiplication  of,  214 
Carcinoma  of  choroid,  395 

of  lacrymal  gland,  GOl,  628 

of  lids,  (>02 
"  Cartella  "  shield,  400 
Cataract,  atter,  307 

anterior    capsular,    200,  304 

anterior  cortical,  304 

anterior  polar,  304 

axial,  .300 

black,  290 


4  t{     I  -f 
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Cateract,  central,  30(i 

complicated,  308 

concussiou,  409 

congenital,  302,  300 

ccralliform,  30i> 

diabetic,  30'J 

extraction,  combined,  454 

complications  after,  405 

without  iridectomy,  403 

fusiform,  300 

glasa-workers',  311 

hard,  296 

hypermaturity  of,  294 

immature,  300 

incipient,  298 

infantile,  302 

lamellar,  301,  302 

treatment  of,  303 

mature,  294.  299 

Moorfield's  bandage,  450 

Morgagnian,  295 

nuclear,  300 

perinuclear,  302 

posterior  cortical,  304,  308 
polar,  304,  308,  317 

punctate,  306 

pyramida',  306 

rate  of  development  of 

secondary,  307 

diwission  of,  451 

senile,  292 

extraction  of,  453 
intranuclear,  293 
subcupular,  293 
supranuclear,  293 

soft,  290 

symptoms  of,  296 

total,  294,  306,  308 

traumatic,  409,  415 

treatment  of,  298,  300 

unilateral,  300 

zonular,  302 
Catarrhal  conjunctivitis,   149 
Caustics,  injuries  caused  by,  402 
Cauterisation  of  cornea,  213 
Cautery,  galvano,  214 
Cavernous  sinus,  thrombosis 
022 

tributaries  of,  623,  624 
Cellulitis,  orbital,  022 
Cerebral    peduncle,    diseases 

ocular  manifestations  of. 

syphilis,     ocular     manifest  a 
tions  of,  5ti5 
Chalazion,  582 
Chemoeis,  147,  187 


of. 


of. 
.562 


Chlorosis,     ocular     complications 

of.  572 
"Chokeil  disc,"  363 
Cholesterin,  295,  315 
Chorioca  pillaris,  7 
Choroid,  anatomy  of,  7 
carcinoma  of.  395 
coloboma  of,  359 
detachment  of,  3.34 
diseases  of,  319 
injories  to,  410 
lymph  production  of,  19 
sarcoma  of,  391 
tubercle  of,  324 
Choroiditis,  3   3 
anterior,  ,>23 
central,  323,  329 
areolar,  329 
guttate,  329 
circuropapiUary,  331 
(hffuse,  323 
disseminated,  320 
Kbrster's  areolar,  323 
metastatic,  327 
myopic,  484 
purulent,  431 

syphilitic,  atrophv  after,  32) 
Tays,  329 
Chromatic  aberration,  57' 
Chroniatopsia,  386 
Cicatrices,  corneal,  198 
Ciliary  arteries,  12 
body,  IS,  49 

anatomy  of,  5,  0 
diseases  of,  249 
gumma  of,  269 
inilamniation  of,  249 
injuries  to,  407 
sarcoma  of,  394 
tubercle  of,  269 
congestion,  81 
muscle,  6 
pr:>ees8es,  6 
Hiaphylomata,  282 
veins,  12 
Circli"  <.)f  leas'  diffuson,  46 
Circulatory    system,   ocular   com 

plications  of,  572 
Circulus   arteriosus,    iridis, 

and  minor,  14 
Cloquet.  canal  of,  19 
Coe'.in,  68,  149,  040 
"  Colloid  bodies,'    330 
Coloboma  of   choroid   and   retina, 
359 
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Coleboma  of  lens,  :il(t,  .'U  1 
of  li<l,  i;o:{ 
(it  (i|)t  ic  disc,  :i74 
Colouf  lilinttiioss,  Ull.  387 
coiiKfiiital,  ."'ST 

tests  tor,  :f^S 
si'iisc,  ()H 

vision,  Ht  riii;i'H  throry,  (iS 
tcstH  for.  (i4!t 
■S'oiiiiK-Hfliiilioltz's 
thi'ory.  lis 
foloiin  (I  \  ision,  l{,Stl 
( 'oinrnotio  retina',  4  I  I 
CoiUHV  I-  tiiirrors,  24 
('iiiii-oniitunt  sliiiliisiiiiis,  52!l 
Concictioiis,  I  S4 
( 'ont'i'iiitiil  almoriimlit  i.'s  of 
clioroiil.  1(5!) 
of  colour  Miiidiicss,  liST 
of  ins    2t)«» 
of  Ifii-.  :iii 

of  the  lids,  (iO.'i 

of  iiusal  d\ict,  filO 

of  optic  disc,  1(71 

of  )iiiii<'ta,  lilll 

f)f  retina,  l(5!( 
iunhi\(>|)iii,  .">;(!! 
iitjoniiilics  of  ciuuiLciili,  fild 

of  piinctii,   tild 
colour  Idindncss,  387 
defects   of  eNtrinsic    muscles, 

552 
spastic  pariilysis.  ocular  mani- 
festations of,  555 
'oiiCestioii,   coiijuiictivai,    S(l 
'oiiical  coriu'a.  2:{i( 
'onjiigatf  ilcviation,  501),  5I)S,  51i> 
'onjugate  paralysis,  522 
'oiij\i!ictiva,  1 

bacteriology  of,  145 
congest  ion  of.  SO 
cysts  of,  ls;t 
dcjrciierati\e  cl.anp.s 

in,  IHi 
diseasi'  of,  145 
examination  of,  7H 
hyper;eiiiia  so.  I  47 
indaniination  of,  I4)i 
invest  igat  ion  of,  <il(5 
syphilis  of,  ISl 
therapeutics  of,  (H[t> 
luhercle  of,   I  Mil 
tutnours  of,  IS'I 
Wounds  of,  4  I  1 
Conjunctivitis.  146 

acute  simple,  I4!l 


Conjunctivitis,  angulai,  17(> 
ciitarrhal,  14!t 
chronic,  29!) 
.sim|)le,    lOS 
trtnitinent  of.  Hi!) 
tliffer<'ntial     diagnosis     from 

iiit  is,  25.'[ 
(li|itithciitic.  IIMI 
diplohacillaiA',   171 
due  to  :lrugs,  ISl 
cczcmatous,  l(il{ 
follicular,  171 
gonorrlKcal,  155 

treatment  of,  157 
uranular,  172 
n;eml)ranous,  1(>() 

treatment  of,  J(i2 
nielasi  IC  gonorrh(i>al,  15!( 
mucopurulent,  150 
pathology  of,  151 
tn  atinent  of,  152 
Tarinauds,  ISK 
phlyctenular,  H>:{ 

"  treatment  of,  1(1)1 
purulent,  155 
secretion  in,  14!) 
Contusion  of  eye,  4()"J 

of  lids,  lilli) 
( 'oliN'ergeiici',  51  1 

amplitude  of,  .51l{ 
anil  acconui.odation,  511,  534 
insutlicioncy  of,  547 
ConsfrgiiiL'  ])o\ver  of  eye,  4'J 
( 'onvex  mil  Tors,  2I» 
Copper  foreign  hodies,  41S 
(  upper  sulphate,  1  "•) 
Corectopia,  2)i!) 
Coria-a,  atiatoiny  of,  1 
hlood  in,  24;{ 
Mood-staining  of,  404 
degenerative   changcH  in,  2U0 
iliseasi  s  of,  I !):{ 
examination  of,  S4,  107 
facet  M  of,  1!)H 
fistula  of,  200 
foreign  hodics  in,  4(11 
intlanunation  of,  ]<);{ 
in  glaucoma  241,  27li 
mvcHtigiit  ion  of.  <>MI> 
injiirieM  of.  401$ 
o|>acitii's  of,  242 
<iperations  on,  41)8 
])erforation     of,     ra\isiiig 

trlaucoma,  27;t 
pigmentation  of,  24.'( 
recurrent  erosion.   }04 
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Cor.Pd,  rofnwli\c  index  of,  '.)'> 

nipt  lire  v)f.  40.') 

Hyin]>tim)Htic  oimclil  ionn,  240 

thi'iapc'ities  of,  (iliit 

tumours  of,  24)5 

ulcers  of,  ITti 

uk'iTiition  o*',  193 
pirfoi      'Oil,  li»8 

Vessels  1         ,->,  8!) 

wounds  of,  412 

-selera,  wounds  of,  411! 
Cor;ieal  loiiiK-,  87 
Corpora     (piadrip  miim,     diseases 
of,  ocular  nianifestations  of,  ,")(i:{ 
('orrcspondin<r  points.  .TIO 
C'ou|)er"s  capsule  forceps,  210 

liicrymal  probes,  (il  1 
f'rede"8  method,  Hi'i 
Crescent,  inferior,  1574 

myopic,  iy4 
Critchett's  lens  '•poon,  4r)<i 
Cryi)to))htlialmia.  tio.'t 
Crypts  of  iris,  o 
Crystalline    lens.     .Vfc    Lena. 
Cu|),  glaucomatous,  284 
Curette  evaeuatioii,  4.12 
Cyditis,  264 

chronic,  2ti5 

pla.Htic,  2t>S 

l>uruleiit,  201 

simjile.  2()i'> 

synip  itlietic,  4;i.'{ 

tretitiiu'it  of,  2(17 
CyclopleKia,  &v!l 

L;lai'"oniatous,  27H 

symjiathetic,  4I5IJ 

traumutie,  40  )> 
Cvdoplegics,  1)2,  (140 
Cywtotome,  .  'oorliild's,  4,54 
Cysts  of  c(jnjunctiva,  I8!( 

Meibomian,  582 

of  orbit,  (122 

tarsal,  .">82 

Dacko-aoeniti:*,  'v'! 
J)acro-cy.stiti8    ?;        110 
J)acryop~,  (M)7 
Uttturiii,  1)2,    "i. 
l>«y-l)liiidne.ss,  US'; 
Dejiiiiorative  chanK'';*  in    choroid, 
:J28 

in  conjunctive,  184 

in  I'orneH,  2'.W 

in  lens    21*2 

i'l  vitreous,  31  il 

in  retinal  ves-^'l  :,  'i-^O 


Dendritic  ulcer,  224 
Dermoid  cyst,  028 

of  conjunctiva,  191) 
Dermo-lipoinata    of    conjunctiva, 

Ittl 
Desormet's  membrane,  1 
Desinarre's  forceps,  5!»1 

paracentesiH  needle,  20ti 
retractor,  87 
DeuteranoppK,  387 
<le  Wecker's  scissors,  208 
Dialx^tes,    cataract    complicating, 
:'.0!> 
mellitus,  ocular  complicationa 
of,  ;-73 
Dial)otic  iritis,  2tiO 

retinitis,  34!( 
Digestion,  organs  of,  diaenses  of, 

(«'ular  comi)lic'ations  of,  .')73 
Dilator  iiidis,  '> 

\<  ttleship's  canaliculus,  ((08 
Dimmers     operation     for     ectro- 
pion, 5!)3 
Dionin,  187,  203,  ()38 
Dioptre,  31 
Di|)htheria  bacilli,  Kil 
Diphtheritic  conjunctivitis,  KiO 
Diplobacillarv  conjunctivitis,   170 

ulcers,  212,  220 
Diplobacilli,  171 
Diplopia,  517 

biiKK'ular,  ril7 
chart,    520,  523 
heteronymous,  .'il7 
homonymous,  517 
uniocular,  4U8 
l)is<is.sion,  44!t 

in  lamellar  catar  ;ct,  3(»4 
n(>edles,  445 

of  WK'ondary  cataract,  451 
DisliH'ation  of  lacrvmal  gland,  007 

of  lens,  273,  2;t5,  407 
Disparate  points,  510 
Distichiasis,  003 

Donders   on     convergent    .'strabis- 
mus, 534 
theory,  53«; 
Droj)s,  ()38,  ()3!> 

Drugs  {ausmi;  conjunctivitis,    181 
toxic  eiTccts  of,  354 
u*^  and  action  of,  02 
Duboisiri,  02,  040 


EOCHVMosis,  subconjunctival,  180 
'■   Eclipse  blindness,"  351 
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Ectasia  of  pornca,  I'M,  237 

si'lorotic,  2H2 
Ectopia  lontis,  'M  1 
Ectropion,  579,  689 

of  uveal  pigment,  2h1 
Eczcinatons  conjunctivitis,  Itili 

Keratitis,  217 
Electric  light   ophthalmia,    IS'l 
Electrolysis,  585 
ElephantiasiH  neuroinatodes,  tH»4 
Elliot's  diac  forceps,  447 
Embohsm  of  central  artery,  ;i;il> 
Emmetropic  eye,  3*5,  483 
Emphysema  of  lids,  tiOd 
Empyema  of  frontal  sinus,  025 
Endophthalmitis,  metastatic,  325 
Enophthalmos,  019 
Entropion,  585,  590 

cicatricial,  580 
Epicanthus,  003 
Epiphora,  579,  589,  007 
Epithelioma,  191,  002 
Epithelium  of  retina,  7 
Episcleritis,  244 
Ery8ijx?la8,    ocular     complications 

of,  572,  5(7 
Erythropsia,  38t) 
Eserin  drops,  63,  283,  289 

in  corneal  ulceration,  202 
Eso-  and  exo-])horia,  544,   547 
Ethmoiditis,  02t) 
Eiicain,  038 
Euphthabnin.  040 
Eversion  of  lower  pvmctum.  Oo7 

tif  upper  lid,  78 
Evisceration  of  tyeliall,  470 
Examination,  external,  77 

fiuictional,  130 

of  anterior  chainbi  r,  90 

of   conjunctiva,    78 

of  corni  a.  84 

of  iris,  90 

of   lacrymal    apparatus,  82 

of  lentii  94 

of  |)Ui)ils,  91 

of  sclerotic,  83 

of  tiiision.  9,') 

ophthalmosciipic,  97 

preliminary,  t'35 

wight  tests,"  ti49 
Excision  of  eyeball,  407 

of  lacrymal  sjic,  til  4 

scissors.  470 
Ex(-nteratii'n    of   orbit.    l>'.\\ 
Exo[)horia,  540 
Exophthahnia.  til9 


Exi-|)hllialniie  goitre,  031 
Exoplitlialniometeis,  t>20 
Exi>|>hthalnios,  01  9 

intermittent,  033 

pul.sat  iiig,  0.32 
Expression,  178 

External  rectus,  i)aralysis  of,  522 
Extraction,  linear,  452 

of  senile  cataract,  4,53 
Eyeball,  excision  of,  407         ^ 

investigation  of,  ()35 
Eyelids,   investigation  of,   035 

Fai  KTS  of  cornea.  198,  220 
Family  idiocy,  amaurotic,  339 

maculo  cerebral  degeneration, 

340 
retinitis  pigmentosa,  333 
Far  point,  39 

Fascicular  uker  of  cornea,  218 
Fibro-fatty      tumours      of       con- 
junctiva, 191 
Fibromata  of  conjunctiva,   190 
Field  of  vision,  t>9 
binocular  144 

in  hemiano|)ia,  377,  380 
testing  of,  139 
uiiiocular,  09,  i39,  370 
Filteruii;  sear,  28H 
Fistula,  corneal,  200 

lacrymal,  007 
Fixation,  eccentric,  532 

il>>vel<pi)ment  of,  52<),  534 
Focal  illumination,  85 

interval  of  Sturm,  45 
Follicular  conjunctivitis,   171 
Fontana,  spaces  of,  3 
Forceps,  ca])sule,  Couper's,  210 
l)esmarre"s,  591 
ilis<',  Elliot's.  447 
entropion,  591 
fixation.  204 
daddy's.  178 
iris,  207 

Krapp's,  178.  179 
I'riiice's,  548 
ring,  (Irillith's.  580 
T-.shaped.  588 
VVildcs.  591 
Foreign  boilies,  injuries  caused  by, 
399 
iiitra-ocular.  410 
r<ten*ioii    of.    in    perforating 

woiMiils,  410 
size   and   velixity  <if,  417 
war   injuries,   429 


IXDKX 


•i.-,-; 


Form  S4'!is4',  (HI 

Fiitstcr'.H  arcolur  ohorfiiilitis.  :M'.i 

KoM'ii  ci'iitralis.  H 

Fovcal  reflex,  12ri 

Friedreich's  disen^e.  iie\ili  r  iimiii- 

festatinris  of,  'tr>'i 
Fruiital  sitms,  (listensimi  of.  (i:J(i 
Fimetiotial  exainiiiation.  \'M> 
Fundus,  iiivesti^atiiiii  of,  ti^t'i 
oeuli.  12:{,  :t(i(l 

()|>litliainiiis<()])ie        examina- 
tion of.  12().  \2H 
"  Fusion  centre,"  5;{" 

(  iKNKHA'l'l\  K   orpins,   disolllers  of. 

ocular  coinplicalious  of.   ')~4 
fJIiitids.  Krause's,  'u').  Wo 

lair>nial.  tKl") 

Meilioniian.  .")"'> 

Moll  s,  r>7l> 

of  lids,  r>Hl 

Zeiss's,  o7t> 
( Uass  rod.   154 
( ilass-workers'  cataract,  'i\  1 
(ila.sws  for  ainetro;)ia,  41 

tinted,  2'tS 
(■lauconia,  271 

alisolute.  2S4 

acute,  27!t 

HRe  and,  27r> 

lioth  eyes  involved    28!l 

rau     s  of,  27!{ 

phr(,nic,  2«5,  2'.M( 

ron>;est  i\e,  2H(» 

(iifferenlial     diagnosis     from 
iritis,  2.">:l 

lii<'inorrlia^;i(  ,  274 

infantile.  2iM» 

iridcetoinj  for,  2H4,  4:t<t 

))riniar_\-.  274 

secondary,  272 

after  cataract  extraction, 
407 

treatment  of,  2><'' 

t rejiliininn  ni.  2S.I 
(ilionia  of  retina.  It!ir> 
( ilolj'',  anatomy  of.  1 

injuries  invoKinjz  tlie.  •>••" 

nipture  of,  4(;.") 
t^oitrf,  exophthalmic,  li:!l 
Conococei,  l,j,5,  15i»,  i(i2.  212 
(ionorrho'al  conjunct i\itis,  iit't 

iritis,  2.')i> 
<ira<ldy's  forceps,  17,S 
(h-aefe  knife,  2I,>,  4r)4 

sij^n.  t):i2 


('•raiiular  conjunct  i\itis,  172 
( IraiHiloinata  of  conjunctiva,  |!M( 
(ira\css  disoast>,  tiltl 
r.reen-hlind,  387 
(liiltith's  rin^  foree|i>.  .")Sti 
(luinma  of  ciliary  l)od>  ,  2ti!> 
sclerotic,  247 


Ha  ATI's  \!'tant  matrnet,  42.") 

Ha.'manjiioma,  (101 

Hffimorrhap",       expidsive,      after 

cataract  extraction.  4()(i 

into  tho  vitreous,  ;il."> 

intraocular,  2()li 

caiisoof  jilaucoma,  271 

retinal,  H42 

sulihyiiloid,  1542 
Holmholtz  ophthivhuosco]>c.  !;■» 

theory     of     accommodation, 
r>{) ' 
Hemiachroniatojisia,  :17S 
Hemiavopia,  376 

altili^dinal.  .'iSl 

hinasal,  :{h2 

bitemporal,  .'i70 

cortical        and       suhcatical 
lesifins,  1(77 

fields  of  vision  in.  :!7    ,  ;fs(> 

homonymous,  :(7t) 

lesions  of  optic  tract.  .'t7S 

(piadrant,  lt7K 
Heniianopic  pupil  reaction.  (>1 
Hemianopsia.  U7(i 
Hemicrania,  ;!!Sri 
Hemio|)ia,  Ii7(i 
Herbert's  operation.  2nS 
Hcredi'ary    ataxy,    ocular    mani- 
festations of.  ."l")."! 

Herings  tiieoi  \    of  colmu'  vision, 

tiS 
Herj)OS  cornea".  224,  22(j 

ophthalnucns,  224,  227,  228 
Hess's  operation  for  ptosis,  ;")!t8 
Heterochromia  iridis,  ill,  2t>i) 
Heterophoria,  ,')4.'t 
Hil)pus,  (il 
Mole  in  retiurt,  41 1 
Holmgren's     wools     as     test     for 

colour  hiii'.dness,  :IS,H 
Hcmatropin.  62,  2'.'7,  2!i!t 
Horde<ilum,  .■>.Sl 

inleiiunn,  .■>S2 
Hutchinson's  teeth,  2:)."{ 
Hyaloid  ar'ery,  |)ersisi(iLl,  :U  7 

inembran-",  S 
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1 1\  ili'oi'i'pliMlus,     (M'ular     in  mil  ■ 

latiiiti-J  I't'.  ."('ill 
ll>(lrc)|plillialiMiii.  2'.HI 
II  \  osciii,  112,  !)'(( 
1 1  \  prrii'iiiin  111  i-c)iiiiiii(livii.  I  tT 
trcMliiii-iil  <if.  1  ♦>! 

()|)t  ic  disc,  ',U')2 

rt'tina,  ;tt2 
H\  lirinu'trdinii.  to.  .">:{,  490 

axial.  4!Hl 

(•ui\atnic,  4iMI 

I'Xaiiiiiiat  ion   in.     MKt 

iridox.   UMI 

lat«'nt.  !:{."> 

manifest.  1,'!.") 

Iiilal.  i:t.i 
1  ly|)i'rmi'tr(>|iii'  eye.  .'(T,  'V.i.  I" 
Hy|MMiipia.  4!HI 
M  \  |»'ij)hi>iia.  ."i4+ 
Hypopy...!.  196,  2l;i,  217.  -'.-.I 

ulciT.  21l> 

trcrliuiMii    of,    21;! 

Il.li  XIIN  \l'IciN,  f  Ileal  (ir  uliii,|iie.  S."i 
Index,  ri'frael  [\i\  2<) 
India,    ap|>ciintini>nts    in,   reipiire 
nioiits  of  candidates  for.  >>{'>.  ti  IT 
Infections,  iniraocnlar,  42il 

styptic,  after  catanict    exirar- 
I  ion.  4<iti 
lr;fectious   diseases,    oculai'    ina:ii 

testations  of.  .">72 
hillainination       in      s\-inpat  lii/.in'j 
e>e.    l:!."i 
of   ciliaiA'    body,    2  HI 
of    conjunctiva,     14(i 
of  glanils  of  lids,    '>S\. 
of  iris.  24!t 
of  orbit.  ti2ll 
of  sclerotic,  24  1 
of  the  lids.  ,")77 
Iplliienza,     ocular     coinplicat  ii  ins 

of,  572 
liiiurie.s  pa\ispd  by  burns,  4li2 
caus<d  by  caustics,  4ii2 
eaust^d  liv  foiemn  bodies,  :;'.i'.i 

of  lids,  r/iiit 

of  orbit.  1)27 

[xTforaliii;.'.  i  1  I 

to  choroid.  4  Iti 

to  ciliary  body,  4li7 

to  iris.  4(Hi 

to  lens,  407 

to  relina,  410 

to   the  eye.   399,    tilMI 

to   Ml  reous.   41l> 


Insane.   L''neral   paralysis  of,  ocu- 
lar manifest atioiw  of,  .")I14 
I  list  runieiils,  care  of,  (U  I 
Intracranial  absci'ss,  ocular  mani- 
festations of,  ;")ti7 

disease,  pa|)illitis  due  to,  :{t(li 

lumiuiis,    ocular      manifesta- 
tions of,  .")t>.") 
Iiitraooular  ha'morrhai;e.  2(H» 

cause  el'  elaucoma,  271 

prossun-,  1."),  '.i,"),  271.  277 

tumours.  :!!ll 
liidectomv.  438 

broad'.  2S!I 

for  trlaucoma.  2s4.l:{ll 

for  [jrolapsi'd  iris.20S 

of  prolapsed   ii'is.  20S 

optical.  4:lS 

|)i>riplieral.  4()."i 

preliminary,  1501 

I  iidereinia,  2ll!l 

traiiinal  ic,  4IMi 

I I  idocyclitis.  plastic,  4!il! 

.svmpathel  i(  .  tieitiu'iil      of. 

"  4:!7 

Si  I    Ill-ill  Cyclitis 
liidodialvsis.   I'lli,  Klli 
liidoilon'esis.  'Jl.  2111,  2!t.-|,  4  '7 
I  ridotomy.  44  1 
his,  20 

abnornialil  ies  of,  2liil 

anatomy  of,  1 

bomb'',  2.">l>,  2."')7 

diseases  of,  241* 

examiiuit  ion  of,  !MI 

forceps,  2U7 

inliammat ion  of,  24!t 

injuries  to.  4lMi 

invest  iijatiou  <jf.  tiltli 

movements  of,  .")."> 

'    milddiness       of.  i)l 

operal  ions  on.   ^'M 

prolapse  of.   I!l!l,  2  III,  4li,-< 
irideeloin\      of,     2<IS 

v,.)-  :   '■[,„■.  2IHI 

ireiiiulons,  <il,  2'.ll,  •:  ..■>,  407 

liiinours  I  if.  ;i(ll 
Iritis.  24(1 

after        eatarael       extraction, 
4t)l> 

diabetic.  2i)ll 

differentia!     diagn<isi>      from 
coi  '  iiicti\it is,  2.").'! 

^ronorrhieal,  2.")!l 

^'ummatous,  2r)'.l 

plastic,  2.")2 
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Iritis,  rhouinatic.  2(10 
serous,  2(i.'),  4:U 
sympti.rriH  of.  2r>5 
syphilitic,  258 
troatinoiit  of,  2()I 
tuhf'miloiiH,  2t>() 
\aiif'tics  of,  257 

Iron  for.'i^n  bodies.  4IS 

Jakokk  t."Ht-ty|H-s,  );)(;.  |;(7 
.Ja.'Hohc-.\rlt  o|x.ralion,  r,H\t 

KKit.vrM.,,iA.     traunmlic,     i 

••(••It,  t((4 
''•THtcota.sia,  2;t!) 

fioin  ulcer,  IjlH 
Keiatic      precipitates 

242,  252.  2t;5 
Keratitis.  193 

Ijullous,  241.  2it| 
'lixil'oriiiis.  217 
(ilameutary.  242.  284 
iiit(>rstitiar.  2211 
laKoph'hiiliMo,  222,  5!t(; 
neuroparalytic,  222 
iion-suppurative.  22(i 
Jjareiichyinatous.  22!l 
phlycenular,  2.  '  ~~ 

treatment  of,  2l!» 
profunda,  2.'t5 

I>i"iictata  (■■  K.p.'),  2.i2,  24- 
2t>ti 

I'lirulerit,  I'Kt 

rare  forms  of,  2:t5 

H<'lerosmk'.  242.  24(i 

«'i|'<''fi<ial  puiiclate,   2-") 

\esicular,  241,  2!(| 
Keratoei'le,  IjKS 
Keratoeoiius.  2.'{!» 
Keratoglobus,  240,  2!»| 
Keratomalacia,  221 
Keratouie.  2(M» 
Kinetic  strabismus,  5-)4 
Knapps  roller  forpep.s,  178,  17', 

iMiif",  cataract,  (;raefe-.s,  454 
"cor  s,  584 

<iraefe,  215 

J^aiiK's,  447 

Ntilliug's  cai.iculuf,  iio<) 

rwee.ly's      eaniculus,  (loj 

V\ober8,  tiOS 

^^iegler's,  45(J 
Koch-Weeks'  bacilli.  150 

K.p.."  2;(2.  242,  260 
Krause  s  glancl.^  575,  «i(»5 
^"■""'•'"'s  operation,  tj.'jo 


m 


Lacrvmal  abscess,  017 

apparatus,  anatomy  of,  005 
diseases  of,  005 
examination  of,  82 
physiology  of,  005 
<lucts.  005 
glands,  (»05 

iliseasosof,  007 
oislocafion  of,  (H)~ 
fistula  of.  0()7 
tumours  of,  (io7 
pas,sages.  di.sea.sey  „f,  607 
pr.)lM's.  CouiM-r's,  01  1 
sac,  (iOO 

excision  of,  014 
inflammation  of,  010 
Secretion,  000 
f-agophthalmia,  222,  596 
l'agranci''s  o|M'ration,  288 
l-amellar  cataract,  'M)l 
'-amina  cribrosa,  it,  124,  277    ;{7I 
plane,  20 
Nit  lea.  7 
f-ang's  disM..ctor  and  sc.jop,  (iU 
knife.  417 
speculum,  2o;! 
Lantern  test  for  colour  blinihu's.s, 

r.awford's  speculum,  440 
I.cikI  (lei)osits,  243 
Leber's  disea.se,  ;{7o 
Lens,  anatomy  of.  10 

colobonia  of.  .•{!  I 

'ongenilal,  abnonnaiilies  of, 

curvature  of,  4i( 
di.sea.ses  of.  292,  2(14 

'^'i'  (i/„„  Cataiact 
•lislo,    (inn  (,f,  i((.)^  295    311 
407,  408 

caus«»  of  glaucoma,  237 
'•\amination  of,  94,  log    n  j 
foreign  bodies  in,  424 
injuri<.s  to,  407,  412,  415 
intumescence  of.  2l»4 
opacities  of,  94 
operations  in,  44!) 

rellexes,   1  13 

'^poon,  ('ritchett'.s,  4,-,([ 

wounds  of,  412,  415 

,'^'*>"«  of  glaucoma,  2  73 
Lenses,  27 

c-orrecting,    efifect    of.    ,,„ 

retinal  image,  4'} 

•ylindrical,  47 

measurement  of,  32 


OGO 


INDKX 


lit  , 


!,  1 


if  : 
'ii  ■ 


r)H4, 


lit". 


LenseM,  rffrarti\('  power  of,  HI.  Til 

tyiMsof.  :2S-:tt 
l-fucij-inlii,  iftiiiitiH  in.  .'14il,  571* 
l.fiicoma,  !!•" 

rtdli.r.'iil,  212 
Lovtitor  |iikl|>cl>rM',  TiTT 
Lid  spatula,  r)H!t 

upper.  I'Vcrsioli  of,  "H 
Liil.s,  anatomy  of,  Cu't 

aiioinalics  of  position  of, 

careinoina  i>f,  l'>t'2 

('i)lol)oina  of,  •itl'l 

i-onKi'nital    ahnonnalit  ios 
t)»i:< 

lonliisions  of,  (iiKl 

•  lisi'ast's  of,  r>~') 

^'landsof,  inflammation  of.fiSl 

inliammat ion  ot.  577 

injuries  of,  ,'jltil 

n'clema  of,  solid,  ;)78 

sarcoma  of,  (t(t2 

syphilis  of,  ,'")H(t 

thera|H'Uties  of,  ():!ti 

tumours  of,  tiOl 

wounds  of,  5!l!t 
Li^'amentum  peetinatum  iridis.  :{ 
l.i^'lit,  hri^ht,  retinitis  from.  :t'>l 

ditTerence,  (i.'i 

inininuun,  Ii.') 

project  ion  of ,  detect  ion  of ,  2!I7 

reaction  to,  tid,  '.tl 
Ht"iise,  (>■'>,  144 
transmission  of,  22 
Lime  burn,  4tl2 
Line  of  fixation,  ."ilU 

of  vision,  (>!•,  5:{t» 
Litliiasis,  184 
Little's  diseaw^,  ocular  mamfesta- 

tions  of,  .'j.'j.'i 
Liver,  diseases  of,  ocular  compli- 
cations of,  r>~'.i 
Loiions,  t):!7-l>:{!t 
Loupe,  CI  rneal,  H7 
L\ier"s  syringe,  <)12 
Lukicniia,  349,  ■")7I! 
Lynij)!!,  o'  eye,  H 

secretion  of,  1''.  1" 
Lyniphai!  L'iomii  of  conjunctiva,  1  «!• 
of  1;     .  W2 


i!l 


McHahdy's  |ierimeter 
Macropsia.  1121 
Macula  lutea,  8.  125,  129 
of  cornea,  197 


41 


Maculo-cerel)ral   family  ilejfcnera- 

tion.  :uii 
.Mailarosis.  579 
.\laddo\  rod,  515 
Ma^;nc•t,  Haali's.  425 

liand.  «2:t 
.Malinyernm.  :t89 
Malnutrition,  inl  ra uterine,  :W\ 
Marno-intermarninatis.  575 
.Maunon's  an^ilar  iris  scissors,  455 
Maxwell  s  operation,  472 
.Measles,   (jculai'   coinplieat  icais  of, 

57  2 
Memliranous  conjunctivitis.  Itilt 
Meihomiaii  ^dands,  57ti,  582 
Mellinnt'r's  rin^  maL'net.  425,  428 
Membrane  of  iSrucli.  7 
.M"iiin).'itis.  epidemic     cereliro-spi- 
nal.    ..c\ilai     mand'i>siations 
of.  51  i8 
[uirulent.     oculai      manifesta- 
tions of.  5(i9 
tuberculous,  ocular  manifesta- 
tions of.  5(i8 
Meninj.'o fiiceplmlocele.  ti28 
M. •leant  lie  >Lirinc-.  si>;lit   ttsts  for 

masters  and  mates.  <i49 
Mircury  in  syphilitic  iritis.  2t)2 
Metabolic    diseases,    ocular    com- 
plications of.  57:i 
Metallic    fori'l^n  bodii's,  418 
Metamorphoi)sia,  1121,  H;t5 
Met  re  an^le,  51  1 
Mieiciblepharon,  'K'.! 
Microl>hlhalmia,  1118.  '.W).  IKiH 
>lieropsia,  :{21 ,  'M'> 
Mitiraine,  ophthalinol)lenic,  :!S5 
Mikulie/.s    disease,    ocular    com- 
plications of,  .5711 
Miner's  nyslasrmus.  527 
Miosis,  ti4 

traumatic,  41lti 
.Miotics,  (i2,  t>49 
Mirror,    preliminary    examination 

with,  ltl2,  Ittti 
Mirrors,  concave.  24 
coiivo  .  2(» 
plane.  '2'.i 
Mobius'  si^ii,  <i32 
Moles,  ciaipnital.  (■{  conjunctiva, 
199 
of  lid,  iilU 
Moll's  fjlands,  57() 
Molluscuin  contagiosum,  l>91 
Monomet(>r,  diatiram  of,  l(> 
Moorcn's  ulcer,  225 
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."Mixirfii'ld  s  calnniil   hMnil.iuf,   l">'t 

(•_>  nlollllllc,     i'ti 

stnttiisimn  liiHik,   Hl'.t 
M<)riix-.\\i'tif.'l(M!i,|,,l„uiliii.-.,    I  7(( 
Afor^Ht'iMHii  (•(itiiiiiil,  L'!».-, 

Mliciici'Ic.  Mo 

••iiritniinilicMliiiii  IimiimmmI  M.n 
Mm 
.Miiiu-|,Miiilciit  ii>rijuiiili\ilis,  !.-,() 

Milcliliiii'ss  "  111'    Ills,  !)1 
Mules'  ii|)ciali(>ii,  (To 
MiilliT,  lilins  (if,  H 
I'l'trnctor,  lilll 
Miillcr's  musfli's,  ^>'!^ 

Muwii'  vdlitiwiic.i.  2m.  313,  isr, 

Muscli'.s,  fxirinsic,  annloriiv      ,uu\ 

phys|.,|.i;,y    I'f,   ."lO'l 

(■(in;^,.iiji,il  iii'fcci.s  di',  r,:,-2 

iiil  rinHJc,  <i 

.Mi:lli'i''s,  "i77 

i>|><iati(iiis  (11),  .it7 

|iaral\.sis  of  ,-)54,  '>')' 
M..  asthenia   t'l'iiviH.   ocular    iiiani- 

feslatiuns  (if,  ri.jS 
Myc^lriasis,  tiaumalic.  4(M> 
Mydriatics,  62,  lilll 
Myelitis,  (icular  iiianif.-slat  khis  of 

r,r,r, 

Myopia.  41,  482 

axial,  482 

curvature,  4.S2 

examiiialioii  in,  1(14 

liiiih.  4ISS 

operati\c    tnalinent    of 
4,S!» 

iiiilex,  4S2 

<>ver-corrt>(tioii  in.  IHH 

rrtvs  in,  475 

spherical,  478 
Myopic  eye,  ;i8,  40,  41 


X.KVi  of  con.juncti\<i.  l!)0 

of  lid.  lioi 
XiiKi'l's  niioii>al(isec)pe,  .■(8!) 
Xasal  duct.  (iO(i 

stricture  of,  (H8 
Xa\y,     Royal,     re((uirenients     of 
candidates  for  ( 'oinniissions,  (144 
Near  point,  'lU,  |;},s 
Xehula.  I!t7 

Necrosis,  corneal.   1114,  207 
Xeedle  ho|(l(-r.  Silcoek"s,  ,-i4<J 
Needlos,  hroad.  20.5 
curved,  549 


NeedlKs.  dis<ission.  415 

paracentesis.  Desinarrc;*',  2<trt 
\«>e(lliiij^'.  U!l 

Ml  totid  cataract,  .'i07 
Nephritis,     alliuininurie     r(>tiiiitis 

in.  :{48 
NerM',  optic,  anatomy  of,  <) 
diseiiHcs  of.  .'((12 
limiours  of.  0(11,  ((2!) 
N'er\(>s.  niotor,  ,"18.  r)07 
.NciAdUM  sNsteiii.   ocular   manifes- 
tations of  (l..-«-ases  of,  ,'>,5;{ 
.Veltlesliip's     canaliculus     dilator 

lillH 
Neuritis,  optic.  3.'!5.  ;(4(5_  3^2,  ;j7o 

retidhulliar,  ;t(iS 
Neiiid|o).'y  of  \ision.  70 
N'euidina.  plexiform.  (>04 
.Neiiidiis,  orders  of.  71 
Neiiroparaljtic  keratitis.  222 
Neuro-relinitis.  :{:(.-..  346,    :t(iii 
■Niyhl   lilindn.ss.  I  lM,221,:(:f4,    .'6 
N'oclal  point.  ;{7,  5.'(0 
Nose,    accessory    sinuses    of,    dis- 
tention of.  ti2.'> 
N'ystaKiuoid  jerk.s.  ,52(i 
Xysta>jmus.  514,   525 
miner  s,  527 


Oni.K^tK  ilhmiitiHtion.  85 


Occliisio 


pupilkr 


.'57 


Occlusion  of  canaliculus,  (ilo 

nf  punctum.  ()(»!) 
Occupations,  eve  tests  for  \arioiis 
(i4(i 

Ocular  paralysis,  varieties  oi,  522 
Oedema  of  lids.  578 
Oint merits.  ((.'t7-(\"19 

in      treatment      of       corneal 
ulceration.  20.'l 
Ojiacities.  c(iiij;enital.  242 
diaunosis  of.   lOti 
in  cataract.  2!»8,  :102 
of  cornea.  2;{t).  242,  404 
of  l(>iis.  2!)2 
of  \itroous.  31U 
striate.  242 
Opa(jU(>  nerve  fibres,  ;t(il 
OlMTutions  on  extrinsic   muscles. 
547 
the  eyeball.  4:{!» 
0|)lithalmiiv.  catarrhr.l,  14!) 
duo  to  elertric  bKht,  IS.'i 
gonorrlitfiiii,  155 
neonatorum,  158 
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Ophthnlmin,  iiorlosti,  I  S:i 
phlyottMuiliir,  liiH 
syriiimlli.tif,  :t!t!t,  »:t2 

<)|)litlialm<>ipl<uin,  r>22 

(KMilar   innriil'oHlaticiiM  iif,  .ir)!* 

OplithalnioHioiH-,  IMt 

())ihtlialtnfisc(i|)i('  cxHiniiiat  imi,  '.(7 
\>y  direct  iiii"tliii<l,  1  1  7 
by     <lintaiit     dircfl     nn'tlind. 

\m 

)>y  indirect  inithdd,  I  1  1 
prclimiimry,  102 
Optic  atrophy,  !<71 

pDHt-rii'urilic.  ^(71 

pritnary.  ti'l 

iic\ilai'  manifestations  of, 
.jr>4 
axis.  ;(7,  .IttO 
disc.  12.'< 

cololioina  of.  :t7t 

hypcneinia  of,  ',it\2 
iridectomy,  4I1H 
nerve,  anatomy  of,  !t 

diseases  of,  'M\'2 

extradural      t\iiiio\ir     of, 
(ilfO 

intradural  tumour  of,  (i'JII 

neuritis,  :t:».-),  imi,  362,  ;{7tt, 

4.'J5,  (13(t 

tract,  lesions  i  i.  !i7!( 
Optical  centre,  ll!*.  'M 
Optics.  21 

j>liyHiolo>;ical.  :!.■) 
( )ra  s<'rrata,  li 
Oral   sepsis,  ocular  complications 

of.  ,^7:{ 
Orbicularis  jialpebrannn,  577 
Orbit,  boin's  of.  iiijuriis  to,  ii'.)'.) 

cellulitis  of.  ((22 

diseases  of,  til 9 

exenteration  of.  (iUI 

intlammat  ion  of,  ti2tt 

injuries  of.  590.  t)27 

tumours  of,  (i2S 
Orientation.  ,509 

false.  51  H 
OrtViophoria.  5411 
Orthoptic  treatment.  540 
Ostcc.ma,  orbital,  ti2S 
Oxycei)hal,v.     ocular     maiiifesta- 
tioiis  of,  ."t>7 


Panm's,  phlyctpiu'lar,  210 
trachoniatoiiH,  175 


I'anophthalniilis,   201,     328,    :»09, 
430,  57n.  tl22 
metastatic,  ;t2ti 
I'apillilis,  3»ti.  362,  J:<5,  ti30 
I'apillcrdcina.  UtiH 
I'ai.dlo macular  tibres,  74,  3.5;{,  3(»<) 
I'apillomata  of  conjuiictn  a.  1  HO 
Paracentesis,  206,  215,  4:tM 
Parallactic    displacement,  107,  llti, 

120 
I'aralysis.  i  (iiijuKntf,  522 
ocular.  519 

\arieties  of,  522 
of  accommodation.  .501 
of  external  rectus,  522 
of     insane,       ^;eneral,     oiiilar 

manifcslalions  of,  5ti4 
of  suptTior  oblii|Ue,  522 
of  thiril  nerve,  522 
pr<  ipressi ',  e ,  oc  1 1  la  r  mnni  fest  a  - 

tions  of.  5t>4 
spastic       connenital.       ocular 
manifestations  of.  555 
Paralytic  dementia,  ocular  inani- 

feslat  ions  of,  51)4 
Parinaud's  conjunet  i\  it  is.  1S.'$ 
Parotitis,      ocular      eomplieatiuns 

(.f.  57 :i 
Patient,     pri'liminary     investiga 

tion  of.  l)Hi5 
Poinphiiius,  IHH 
Perimeter.  140 
chart,  142 
.McHardys.  141 
Periostitis.  ti20 
Peritomy.  179 
Phyctoniilar  conjunctivitis.  ItiU 

keratitis,  21  7 
Photophobia,  1  Oti,  57S 
Photophthalmia.  ls;{ 
Photopsi.e.  'M\ .  355 
I'hoto-retinitis.  ;i51 
Phototherapy.  35:5 
Phthirirtsis  ])al]>ebrorum.  579 
I'hthisis  b\ilbi,  2()4 

ocular    complications    of.  572 
Physiolojiical  cup.  124 

optics,  .35 
Physiology     of     extrinsic     ocular 
miis<-lps.  ,504 
of  eye,  1,5 

of  liicr,vmal  ii]>patarns,  1)05 
of  lids.  575 
Physostigmin,  63,  WO 
Pigment,  retinal,  320,  331 
Pigments,  ()37  030 
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l'iRiiifiitiitioi\  rif  cdrncii.  2i'i 
I'iii.i'nr|im.  64.  I'Hlt,  »i4(» 
I'llnl       Kcisicc,      nMjiiiti'iMrntrt      nf 
cilIiilidiili'M  Idr,  oin,  tit!) 

I'moill     IiImIIiI,     (IJHOllMCS     (if,     (MMlllir 

niiimfi'«lat  Kills  of,  !H'>'.i 
l'iiik,'iii-('iila,  iHt 
••  I'ink  oyo,"  l,'>(» 
riiuip  liinilim.  'Jli 

niirriirs,  211 
Pliistic  iritis.  2^2 
I'lt'xiforiii   iiciuuina.  titU 
I'nciiiiKicocci,  1.">I,  1(52.  211.  OKI 
I'lHMiiiiDcocci"       ulccriitidti.      212 

2  hi 
I'ncimKiiiia.  oculaf  r<iiii|ili(alicin« 

of,  -.72 
Points,  near  ami  far.  .■)(! 
I'orri'KpotiilniL;.  '>lu 
ilisparatt'.  .")l() 
nodal,  37.  ."i:!!! 
I'olycoria,  2(i!» 
l'olyo|)ia.  uniotular.  2!Mi 
I'ciis.  (Iisfasi's  (if,  ociilai'  iiiaiufcs- 

tali.in  (if,  .-,tiO 
I'oniH  opticus,  !) 
I'oKtcrior  cliamlicr.  1  I 

loiigitudiiial  l>iiMd!>>.  .'VtH 
I'rccipitatcH,      kcratic      (  '  K  p  ") 

2:i2,  2.'-.2,  2(ir, 
IVo-rotiiial  ha-inorrliaKi",  :U2 
i'rosljyoiiia.  'A,  501 
Pressure,  intraeapillary ,  17 

intraocular,  \'t 
Priestley  Smith's  tape.  .■i:i7 

theory  of  i;Iaucoiiia,  274 
I'rinee's  f(ireepn.  '>4H 
Prisms,  27 

use  of.  ,512.  r>Ui 
Probes,  lacrynial,  til  1 
J'rojection  of  li^ht.  2!t7 
of  olijects,  ri(\'.t 
fal.se.  r>\H 
IVolupse  of  ciliary  Ixidy,   H2 
of  iris.  lit.  2ltt,  412,  4115 
"f  vitreous,  4l:{,  4li(> 
T'roptosis,  tilll 
Protauopes,  HS7 
I'rotargol,  |-)4 

ill  lilepharilis,  .TSO 
Ps*>ii(lo^;li(iiim.  .'{Iti.  ;i!l7 
Pseudoneuritis.  :tti4.  ;{i;,5 
l'seudo-pteryv;ium,  1  N  "> 
Pterygium,  1  «4 
Ptosis,  596,  603 

triichoniatuus,  17(j 


I'ulilic  Ser\ices,    r(>(|uireiiicn|s   f.ir 

candidates,  tiill 
Pulsation   i.f  retinal    \es.s4ls,    128 

Piiluta  lacr.N  iiialia.  till.^. 
Piirictuni.  eoiigcnital  aiKunalies  nf, 
tiltl 
dis(ila<'ement  of.  S2 
lower,  evcrsion  of,  (itt7 
occlllsion  of,  tiOII 
f.roxiniuni,  ."Kl,  lltH 
remotuni,  ;li) 
Piipil  luid  Pupils,  ,Tli 

contraction  nf,  ,'")-),  .'i* 
dilatation  of,  ■!;! 
e\aininati(in  of,  !»| 
inn(>r\atioti  of,  ."iH 
iiiM'st  I  nation  of.  tiUti 
renctidns.  tio,  til,  !i|,    l:t!) 
heinianopic,  !)2 
Pupillar;    inenilirane,    nitlammii- 
tory,  2.'i:t.  2.->7 
persistent.  27ll 

Pms   III    I  he    NlllCills.    .(lli 

yilMNK  anitilyiipia.  :(.-,:j 
lotions.  Iti2,  tilJH 

Kadh-m,  IMI.'t 

Hangedf  aeiMininiddation,  .");!,  I:{S 

of  Cdiivergence.  Ti\\\ 
Hai 


"ay  einpldvees,  eve  tests  for, 
(i4ti 

Heaclion  to  light,  lid 
Meaetidii.s  of  (lupils,  tid,  til,  l;t!) 
Hecruits,  .>ve  tests  for,  ti44 
Hed  l)lind.":iH7 
Hetlection.  2.1 
Keflex,  fdV(>al,  125 
Keflexes  during    ophthalmoscopic 
exaininatidii,  I  12 
light  and  s«'iisory,  til 
Kefraction.  2li 

dynamie  and  static,  ,54 
eiTdrs  of,  :tK,  47;t.  4,S2 
correctidn  of,  4!I7 
of  di\ergent  rays.  4S 
<if  parallel  rass.  47 
static.  44.  1.51 
M«'fracti\<-  index.  2li 
of  eoriK'a.  IJ5 
[lower  (if  lenses,  51 
Heinote  or  far  point ,  ;(!» 
Heposildr,  iris,  2(111 
Kespiratory     tract,     disen-ses     of, 
ocular  complications  of,  572 
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Kit  inn.  :20 

uiliiptiitioii  of,  tir> 
Himtiiiiiy  ijf.  7 
hliiixl-siipply  <if.  1  I 

('(lIlllloMIlV  ut,    '.i')'.) 

ilclaflmiiMit  111,  354 

iccntriiit  iiii)  of,  lO'.l 

ilis,'iisfs  (if.  319,  :(:!4 

exiiiuiiuitiiiii  <if,  10!) 

lil)i('s  (if,  7I{ 

glioinii  of,  Ii!l5 

holo  in,  41  I 

injuries  to.  4lo 

lyinpli  |)ro(l\i(ti()n  of,  1  !• 

operations  on,  .i'>H 

primary  affections  of,  l{:{4 

VHSfiilar  disorders  of,  'SMi 

wsselsof,  124.  :i:!!t 
Itctinal        vessels,        peri\iise  liar 

rhanties  in,  liil'.t 
Retinitis,  334 

alliutiiiniirie,  .'Ull 

circiiiata.  It'itl 

(liabetie,  :i4'.l 

exudative,  ;{.")! 

from  hritiht  li^lit.  :!5I 

liiiMnorrhat.'ie.  .'!4i( 

leueii'niic,  :U!t 

jiiginentosa,  15151 

sine  ])it;nient(), 

primary,  15154 

])r()liferans.  l5Ui.  I5,j(t 

])unc'tat!i  albescens,  3:54 

purulent.  .•5r)l,  430 

syphilitic,  1545 
T?etinosco])y,  4715 
Retractor,  Desmarre's,  87 

M  tiller's.  (ii:5 

wire,  87 
Retrobulbar  neuritis,  :5(i8 
I^heuinatic  iritis,  2titt 
Rhinimatism,     ocular     complica- 

t  ions  of,  ru'.i 
Rodent  ul(»>r  of  cornea,  -'2'> 
Rujjture  of  clioroid,  41(1 
of  cornea,  405 

of  iris,  40ti 

of  retina,  41 1 

of  sclerotic    405 


Saemisch's  section,  21.5 
Salmon  i)ii.tches,  2150 
SaJvarwm  in  treatment,  437 
Sarcorni  of  choroid,  ;5!tl 


15:54 


N  4i5 

manifes- 


iSarcoiiift  of  ciliary  body,  :!'t4 

of  (•o!ipincti\  a,  1  !tl 

of  iris,  .T.H 

of  lids.  1,(12 

of  orbit.  t'>2H 
Saunders'  dineissioii  need 
Scaptiocephid_\ .     o'  ular 

tations  of,  .5(17 
Scarlet     fever,     ocular     complicii 

t  ions  of,  .572 
Schiiltz's  tonometer.  Oti 
Selilemm.  canal  of.  :i.  14.  I'.t 
Scissors,  de  Wecker's,  2((8 

excision,  47(1 

Maunoir's,  455 

tenotomy,  4(iS 
Scleral  puncture,  :i58 

rintr,  12:5 
Sclerectomy,  posterioi',  44!) 
Scleritis,  245 

amuilai',  247 
Sclerosini;  keratitis,  242 
Sclerosis,  combined,  ocular  mani- 
festation   of,  555 

ilisseminated,     ocular     muiii- 
festations  ot,  55(1 
Sclerotic.  1 

blue,  248 

tliseases  of,  244 

examinati(ai  of,  815 

f;umma  of,  247 

infiamr^iation  of,  244 

injuries  of.  405 

operations  on,  445 

tubercle  of.  247 

ulceration  of,  248 

\v(jun(ls  of,  414 
Sclerotomy ,  anterior,  291 

])osterior,  1558,  44(i 
Scopolamin,  ()40 
Scotoma,  absolute.  140 

central  relative,  143 

i\(^pative,  1522 

])ositivc.  .'521 

rinjz.  3151 

.scintillatinn.  384 

sector-shaped,  338 
Scotopic  vision.  (iO 
Screen  test,  531 
Seclusio  jjupilla',  253 
Secretion,  lacrymal.  ()0() 
Septic     infection     after 

extraction.  4(>(> 
S(>rpinginous  ulcer.  211,  220 

chronic,  225 
Serum  treatment,  t>4l 


445,  441) 


cataract 
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Shadow  tost,  47H 

Shdrt  sight.  42 

Sidorosis    hiilhi,  41  H 

(Sight     tests     for     caiKhdatos 

I'uhho  .S(>r\i<'('s,  t)4:{,  (i4l> 
Silcork's  iircdio  holdci'.  54!) 
SiKcr  nitrate,  applieatioii  of,  1 
l")4.    I,")8     Ititt,    Kilt,    1 
2U2 
salts,  1,54 
wire  arteries,  XiH 
Skiasenpy,  47.'} 
Skull,  hnse  of,  fractures  of,  oou 

manifestations  of,  ."iTO 
Small -pox,    oeuluf    e(im)>lieati( 

of.  572 
Siiellens  "  T'eform  "  ,ne,  471 
sut  ures,  5!t2 


test  types,  131,  Kiti,  l:{7 
Snow  blindness,  1H4 
Socket,  contracted.  471 
Spasm  nutans,  52t) 

of  accommodation,  1U4,  .502 
Sjjatula,  2()(i 

lid.  58!t 
Spectneles,  41,  4!MI 
S]M'ctruin,  formation  nf.  21 
Speculum,  Lang's,  2(1."} 

Lawford's,  440 
Spherical  aherruticjn,  5(),  57 
N])hincter  iridi.s,  5 
Sj)oon,  Critchetfs,  45ti 

sharp,  585 
Sjiring  catarrh,  ISl 
Npiid,  401 
N()uint.      Sir  .Straljismus 


11)4,    212, 


1!MI, 


Stuphvlococcus, 

tiio' 

Staphyloma,  anterior 
ciliary,  24().  282 
e(|uatorial.  282 
intercalary,  282 
posterior,  484 
Statistics,  570 

Steel  particles  in  the  eye,  4ttl 
Stellwig's  sign,  (i32 
Stilling's  caniculus  knife,  (iO!) 
tests    for    colour    bli 
iiess,  ,38<» 
Stone  particles  in  the  eye,  401 
'Strabismus,  514 

ultcniating,  532 
apparent,  530 
concomitant,  529 

treatment  of,  53!> 
convergent,  535 


582, 
.'37 


Strabismus,  divergent,  530,  .542 
hook,  4»iit 
kinetic,  524 
for  latent.  543 

paralytic,  514 
perioclir',  532,  544 
■"•■(.  UMilateral,  5.32 

7ti,        Streptococcus.    1  (>0.    1  ,2.   212,   tilU 
Striate  opacity,  242 
Stricture  of  nasal  duet.  (118 
Sturm's  conoid.  45 
focal  interval,  45 
lar       Stye,  581 

Styles,  Iivcrymal,  til  4 
Subconjunctival  ecchymosis,  18(1 

injections,  358 
Subhyaloid  hicmorrhage,  342 
Sulcus  subtarsalis,  145.  575 
Superior    obliipie.     paralvsis     of, 

522 
Suspensory  ligament,  4!» 
Symblei)haroii,  594 

l)revention  of,  403 
Sympathetic  ophthalmia,  399,  432 

paralysis  of  cervical.  t)3 
Symptomatic    diseases,    I8(i,   240, 

37(i,  5,53 
Synchisis,  314 

s<intillans.  315 
S\  nechia,  aniudar,  253 

jx.sterior,     cause     of 
glaucoma,  273 
aTiterior,  199,  273 
posterior,  253 
ring,  253,  25ti 
Synkinesis,  ,55,  .505.  .525 
Syphilis,  cerebral,  ocular  manifes- 
tations of.  5t>5 
of  conjunctiva,    181 
of  cornea,  229 
of  lids,  580 
Syphilitic  atYections,  treatment  of, 
040 
choroiditis,  321 
iritis,  258 
retinitis,  346 
tarsitis,  581 
Syringe,  lucrymal,  Luer's, 
Syring(jmyclia,   ocular  manifesta- 
tions of,  558 

Tabes  dorsalis,  ocular  manifesta- 
tions of,  5.54 
Tarsal  cyst,  582 
Tarsitis,  sy|)hilitie,  581 
Tarsorrhaphy,  223,  224 
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Tattooing,  205 

Tav's  choroiditis,  ;!2!) 

Tears,  (>0f> 

Teeth,     hypophisiii     of,     laiiK'llar 

cataract  with,  .'tOli 
Teichopsia,  ."185 
Tt'hvnpiectascH  of  hds,  tiUl 
Tenonitis,  ()25 
Tenotomy,  524,  547 

scissors,  408 
Tension,  intraocular,    15,  !t5.  271, 
tilit) 

testing  of,  ur> 
Test   lyjies,  IJjernnri's,  144 

for  far  v  ision,  l.'U 

for    near    vision,    lltfi,    l;{7 

.laeger,  lIKi,  l:{7 

Snellen's,  Kil,  lltii,  l:(7 
Tests  for    candidates    for    Public 
Servici's,  l>4;{ 

f<jr  colour   l)lin(ln(>ss,   :!S8 
Theraj)eutie  notes,  ():!7 
Throniljosis  of  cavernous  sums.  (122 

of  central  vein.  274,  343 
Tiersch  graft,  58!( 
Tigroid  fundus,  12ii 
Tobacco  anihlyopiii.  It52 
Tonometers,  .Schiiltz,  !)5 
Torus,  44 

'J'(jxic  amblyopia,  .■S52 
Trachoma,  172,  17:i 

complications  of,  174 

tii'atment  of,  17t> 
Transillumination,  84,  :J!)4 
Treatment  by     serums    and     vac- 
cines, 641 

of    blepharitis,     580 

of  eicatiicial  entiopion,  588 

of    concomitant     strabismus, 
5;{!t 

of         coni|)lici\ted  coiiieal 

ulcers.  250 

of  iletaehinent  of  retina,  li5S 

of  dislocati(ai   <if  lens,  40il 

f>f  ectropion,  501 

of  f<  )llicular  conjunct  i  vit  is,  1 72 

of  foreign  bodies  in  th(5  eve, 
400,  42:{ 

of  glaucoma.  28:i 

of        gonorrhieal       conjunc- 
tivitis, 157 

of    hypera'inia    of    conjunc- 
tiva, 148 

of  hypopyon  ulcer,  213 

of        injuries        caused        by 
caustics,  402 


conjunc- 


288 


Treatmont  of  irido-cyclitis,  2(>7 
of  iritis,  2til 

of    membranous  conjunctivi- 
tis, 1()2 
of     mucopurulent 

tivitis,  152 
of    ophthalmia    iieonotoruni 

1(>0 
of    iihlvcfenular    conjunctivi- 
tis. Mil) 
of  ])hlyctenular  keratitis,  21!) 
iif  ptosis,  5!t7 

of    simplt'    chronic     conjunc- 
tivitis. Hi!) 
of  sjjaslic  entro|)ion,  58t> 
of|symblc))haron,  505 
of    svm]iatlictic    ophthalmia. 

4:}"») 
of  syjjhilitic  infections,  040 
<if  trachoma,  1  70 
of      micompli(  uted       corneal 
ulcers.  201 
Tremulous  iris,  01,  20  1,  205,  4(l7 
Trephine,  447 
Trephining,  440 

for  chronic  glaucoma. 
Trichiasis.  570,  584 
T-shajM'd  forceps,  58  < 
Tubercle  of  choroiil,  1524 
of  (uavjunctiva,  180 
of  iris.  200 

of  lacrymal  gland,  007 
of  Heleroti<',  247 
Tuberculous  iritis,  200 
Tumours.       intracranial 
nianift  stations 
505 
intra-t)cular,  391 

cause  of  glaucoma,  274 
of     auditory     nerve,     ocuhir 

manifestations  of,  .502 
of  choroid,  ;J01 
of  ciliary  boily, 
of  conjunctiva , 
of  cornea ,  243 
of  iris,  301 
of  orbit,  028 
of  optic  nerve,  029 
of  pons,  500 
of  lacrvmal  gland,  007 
of  lids,' (501 
of  retina,  395 
T  weedy 's  canaliculus  knife,  009 
Typhoid    fever,    ocular   complica- 
tions of,  572 
Tylosis,  579 


oeulrtr 
of,     .501, 


209.  304 
180 


ill 
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Ij..  KiiAfins   ,,f  s,l,.rutir,  L>Js 
t   l<  ITS  of  ,,,i,„.,i.   ITti,  193 
J'tllcrolllMtinis,    :>J1 

<fii»ial,  22n 

■liroi)  (•  s.-ri>iL;iii,,u>.  ■22.'> 

<<'in|)l..rtt..(l.  tifMtiii  •ut  (it.  :.>i».- 
•  Iciidtitic,  224 

fuHoicular.  2ls 

hcrp.tic.  22i( 

hypdpy,,),,  21(1 

"iHi-fjiiml.  2 lit 

Mooron's,  22.^ 

myciilic,  217 

perforalidg.    lilS 

rinii,  21!) 

''(i(l(\.t.  22.') 

trach(ninitf)n.s.  ITti.  ;J2| 
In'atiiH'i.l  (if,  2(1 1 
I'Icii.s  serpens,  21  I,  22(1,  22.") 
ritra-\i()||.t  ravs,  ls:j.  IS4"' 
I  ndiiio,  \r>2 

L  i'»>niic  aniaiiiosis,  :i4S,  .'is:} 
Uveal  tract,  :{,  4 

l)li")(l    siipplv   (if,    I'     [•; 
I  veitis,  24.S 

\  AcciNK  tivatineiit,  (i41 
^'a(•eiIlia,  .'(.sl 

of  e\fli(ls,  i>72 
Vascularisatidii   in   corneal    nicer 

I!*.),  l!)7 

V^a.S(j-c()nstrict()is,  (i4(l 
Veins,  ciliary,  12 
of  eye,   I  I 

•'Phthalnioscopic    appemmc.. 
of,  12ti 

retinal,  degenorative  elian>'es 
in,  ,'!4((  '" 

vorticose,  14 
Vernal  (  atarrh,  181 
\pi;tigo,  ,51 !( 
^i«ion,  aenity  of,  (i(i,  l;jl    •>()-   0(,|        v 

l>inoc„|ar.  r.K.  "J'.  301        Xanthklasma,  (lol 

colour  blindness,  387 
Polotued,  ;}8(> 
field  of,  (ii) 
Wn((ular,  144 

ill  glHiicoma,  28!t,  2!»7 
testing  of,  l;j(| 
lino  of,  (io 
tieurology  of,  7(1 
scotopic.  (i( 


\is(ial  acuity,  diniiniition  of    •>(|7 
;j(»l  I.  -■>-. 

an^;lc,  ;is 

■  niiiirnnin.  li .' 
centre,  71 
perceptions,  (J4 

colonr  sense,  (is,  :;<,' 

form  sense,  (ICi 
liK'it   sense.   (;.", 
^  itr(-o(is,  lilood  in.  ;!|."i 
dis<-as«'s  of,  313 
til  i(Mis  tissue  in.  :il() 
fluidity  (jt.  -{14 
foreign  hodies  in.  421 
ImriKair.  1  1 
injuries  to,  4 Id 
opadties  (,f,  313 
l)arasites  in,  .{Is 
prolapse  of,  414 
Jius  in,  ;fl(i 
\  -V  operation,  ■,ii4 

W AU  injinres  of  t},e  eve,  42!» 
\Vcl)er's  Lav  ,  (),"> 
\\crner's  mnemonic   for  diplopi  , 
.)21 

Wharton-.Jone.s  operation,  "j!l4 
"ho.jping  cough,  ocular  coinpli- 

eations  of,  ,572 
Wildes  forceps,  ,")<»1 
^N'ire  retractors,  87 
AVolfe  graft,  472 
M'ord-lilinducss,  .{ltd 
\\  ounds  of  conJuncti\a.  41  1 
of  cornea,  412 
of  lens,  41i> 
of  lids,  59!) 
of  sclerotic,  414 
perforating,     with     retention 
'f  foreign   bodies,  41(>,  43!» 


-Xerophthalmia,  ls7 
Xerosis,  187 

Yot:XG-HKI.MHOI.T/;.s      the<,r\       of 
colour  vi.sioii,  (i8 


Zeiss's  glanrls,  .-,7(i 
Zieglers  knife,  45(1 
Zuic  salts,  1()9.  171 
Zinn,  zonule  of.  In 


^vnintomatie         ,1,.      1  ''"m,  zonule  of,     (( 

'of!  -n,"  '''-^""''"nce^       Zonular  cataract,  .^2 

opacit.v,  2.'{(i 
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